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ABSTRACT 
Accompanying thesis to the musical compositions of 
Christopher Hobbs 
This thesis analyses two major compositions: No One May 
Ever Have The Same Knowledge Again; and Fifty in Two Thousand 
along with two shorter works: L'Auteur se Retire and Sono 
Cantusque Congrua. These works are placed within a context 
relating them to developments in musical, visual and literary arts, 
particularly in regard to Hobbs' contributions to the relevant field 
of activity, and- their specific originalities are explored in some 
detail. 
The analysis of No One May Ever Have The Same Knowledge 
Again deals at some length with the assembling of the structure 
based on planetary data, together with the results of research into 
scale patterns that have led to a significant contribution to this 
field. It is then analysed in detail, with an investigation being made 
into the differences between the two versions of the score as 
presented. 
The examination of Fifty in Two Thousand is again concerned 
with structure as well as with the individual sound worlds created 
by the mixture of acoustic and electronically derived sonorities, 
together with particular tuning systems. The analysis also deals 
with the constraints placed upon the composition both by the 
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nature of the instrumentation and by the operation of the chosen 
systemic procedures. 
Sono Cantusque Congrua deals with the factors concomitant to 
constructing a work for a particular group of performers 
associated with certain performance practices, while L'Auteur se 
Retire considers the lipogrammatic construction of a genre of 
works with this title and the compositional procedure behind one 
particular example. 
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PREFACE 
This thesis considers a number of works completed during 
the years 1996-2000. These are: No One May Ever Have The Same 
Knowledge Again ; L'Auteur se Retire ; Sono Cantusque Congrua ; 
and Fifty in Two Thousand. An Introduction sets out the 
background to these works and demonstrates the concerns which 
inform their composition. I shall seek to demonstrate a 
consistency of approach which relates to a body of work formed 
over the course of thirty years experience within the English 
Experimental Music tradition. 
That such a tradition has not yet been definitively established 
is shown by the changing definitions of the parameters within 
which much of my music falls. In the 1980 edition of Grove my 
work, along with that of John White, gave rise to the short entry on 
Systems, written by Paul Griffiths, in which the process is defined 
as "large-scale rhythmic schemes based on integers". 1 In the latest 
edition of Grove the whole concept of systemic music is subsumed 
into the larger family of English Minimalism in an article written by 
Keith Potter. This seems to me unfortunate; while there are 
certainly similarities between systemic and minimal art I see no 
reason why one should necessarily contain the other. I believe 
part of the confusion is due to an over-reliance on wholly musical 
considerations. All too often a composer's work in this country 
led. Sadie. Grove's Dictionary of Music and Musicians (London: MacMillan, 
1980) Vol. 18, p. 481 
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has been dealt with exclusively in terms of other music. In my case, 
as I hope to demonstrate in this thesis, the influences have been 
through visual art and literature as well as music. In my universe 
the contributions of artists such as Jeffrey Steele or David 
Saunders are as valid as those of writers such as Samuel Beckett or 
George Perec or composers such as Morton Feldman or John White. 
In support of this contention I would quote Alan Shipton in his 
programme "Sex, Drugs and Four Minutes of Silence "(BBC Radio 
4,26/4/01)when he states that "this cohabitation of two art- 
worlds, the aural and the visual, was central to the British 
experimental movement of the 60's. " 
Writing about one's own works is fraught with problems. One 
begins to see the pieces as laboratory specimens rather than as 
living examples; I had always held to Cage's theorem that a piece 
was not complete until it had been performed: but for the 
purposes of this thesis a piece was not complete until it had been 
analysed, regardless of its place in the "real" world of heard music. 
It has been a salutary experience and, having concluded it, I cannot 
help wondering whether its ultimate effect may have been, at least 
temporarily, detrimental, whatever the academic outcome, to my 
instincts as a composer. There is always within any one work, 
unless it be a composition dictated by the exigencies of total 
serialisation, a point at which the composer has to say "at this 
point analysis may go no further". 2 My various solutions to the - 
admittedly self-imposed - problems of No One May Ever Have The 
Same Knowledge Again may be a case in point. In the end there are, 
2In a totally predetermined work the limits of analysis may be seen as the 
point where every musical gesture has been explained in terms of that 
predetermination. But even here there is obviously an element of free choice 
- why the composer has imposed one set of restraints as opposed to another - 
and this seems to me to be "point" of which I speak. 
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I suppose, no limits to the number of solutions given the shifting 
parameters of the problems posed. On the other hand I would have 
to admit that the composition of the thesis simultaneously with 
that of the major works described here has undoubtedly led to a 
greater concentration on the minutiae of certain systemic 
procedures. Once again the example of No One and the greater 
rigour of the final version over the ICA version comes to mind. 
What I would hope is the that the thesis shows a balance between 
compositional procedures and the exigencies of live performance; 
between the desire to produce the most satisfactory structures and 
the necessity of getting the piece done and so on to the next, 
What I hope can be considered with some degree of 
assurance is the nature of peer recognition. As one of the 
founding fathers of systemic music in Britain I think it is not 
immodest to state that my name is known through a variety of 
publications and in a variety of countries through my work as a 
composer, performer, teacher and publisher. To deal with 
recordings first; as this thesis nears its completion I am issuing the 
CD of Fifty in Two Thousand and am preparing the release of a 
Promenade Theatre Orchestra concert from 1973 which featured 
the premiere of my work Aran which was later issued on Brian 
Eno's Obscure label. Ian Mitchell's CD the edge of the world 
(Black Box Recordings), which I co-performed, co-produced and 
engineered, and on which two of my works are included (17 One- 
Minute Pieces and Why Not? ) appeared in 2000 to unanimously 
excellent reviews. The One-Minute pieces have been broadcast (in 
part) twice on BBC Radio 3, the second time in October 2001. 
As far as non-musical activities are concerned I have during 
this same period made major contributions to two radio 
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documentaries. One, a tribute to Cornelius Cardew, was broadcast 
on Irish Radio in March 2001. The other, entitled Sex, Drugs and 
Four Minutes of Silence, a study of the influence in England of the 
theories of John Cage, was broadcast by BBC Radio 4 in April 2001 
and later repeated. In addition, in June of this year I delivered a 
paper, No One May Ever Have The Same Knowledge Again, at the 
Second Biennial International Conference on Twentieth-Century 
Music held at Goldsmiths College. 
While I have been working on the thesis three books have 
appeared which deal with my work. Musical Performance, A 
Philosophical Study by Stan Godlovitch, 3 takes examples of my 
early work as a basis for a theoretical study of performance 
practices. La musica mjnimalistica 4 presents an overview of 
minimalist music (how hard it is to shake off the tag! ) with mini- 
articles about a number of composers including myself: 
... (vedi soprattutto la splendida Aran, dai sapori rouselliani o la divertente Pretty Tough Cookie, per pianoforte). Hobbs e un 
compositore ed un interprete fuori dal tempo, dall'aplomb e 
dall'ironia "musicale" tipicamente anglosassoni. 
The third book, Jane Manning's New Vocal Repertory $ 
includes a sensitive and timely appreciation of the relationship 
between the music of myself and my colleagues and the musical 
Establishment of the late 1960's, and I have reproduced the article 
as Appendix 3. 
The Experimental Music Catalogue web site, run by myself 
and Virginia Anderson, has now drawn over 2500 hits and my 
3Godlovitch, S. Musical Performance, A Philosophical Study (London: 
Routledge, 1998) 
'Coteni, P., Antognozzi, G. La musica minimalistica (Italy: Edizioni Textus, 
2000) 
Nanning, J. New Vocal Repertory (Oxford: Clarendon Press, 1998) 
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scores, along with those of my contemporaries, are being 
disseminated with greater frequency now than at any time in the 
last thirty years. Of the four works under consideration here three 
have been performed by major international groups (Gemini, the 
Maarten Altena ensemble and the Hilliard Ensemble). While 
working on the thesis I began writing a new work for the Hilliard, 
based on Joyce's Finnegans Wake. I look forward to resuming it as 
this work draws to a close. 
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The history of experimental music in Britain has been most 
comprehensively charted by Michael Nyman in Experimental Music 
(New York: Schirmer Books, 1974/ Cambridge: Cambridge 
University Press, 1999). More recently Roger Sutherland, in New 
Perspectives in Music (London: sun tavern fields, 1994) has 
covered much of the same ground, but from a broader (and, it has 
to be said, shallower) perspective. 6 Broadly speaking the 
composers who figured in the movement (among whom were 
Cornelius Cardew, Gavin Bryars, John White, Howard Skempton, 
Michael Parsons, Michael Nyman, and myself) had in common an 
affinity with American experimentalism rather than with the 
European avant-garde, and with West Coast rather than East Coast 
American composers. Cage's influence was very strong, though 
the principal influences on my own early experimental music also 
included Morton Feldman and La Monte Young. Young is now 
generally considered one of the earliest minimal composers, but 
his position within the Fluxus group is also of great importance. 
In England, Cardew was the dominant figure. Having worked with 
both Cage and Stockhausen he was in a unique position to lead the 
emerging "alternative" musical establishment. 
This "alternative" element to my work and that of other 
British composers mentioned here is of great Importance. An 
"official" history of British music at this time would assume the 
"Nyman wrote his book as the events he was describing were unfolding. He 
also had immediate personal access to most of the figures he discusses. 
Sutherland relies on pre-existing articles for the most part. Perhaps because 
he is attempting a broader canvas he is often let down on points of detail (He 
states that I played trombone in AMM -I did not; Cardew's Treatise , 193 
pages long, is stated to be 120 and 126 pages at different points in the book; 
Teeny Duchamp, Marcel's wife, is stated to be his daughter, etc. ) 
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dominant culture to be that of "avant-garde" composers such as 
Maxwell Davies and Birtwistle, both of whom were based in 
Manchester. It is noteworthy that at my time at the Royal Academy 
of Music there was absolutely no dialogue between the exponents 
of this music and that of Cardew and his followers. Thus it was that 
the clarinettist Ian Mitchell who in recent years has given many 
performances of my works never met me at the RAM even though 
we were contemporaries, as his own predilections at the time were 
towards the avant-garde. Whether this policy was deliberate on 
the part of the RAM authorities or accidental, the net result was a 
situation of "divide and rule", with both groups being ghettoised 
within the (very traditional) main body of the Academy. Even 
today, with the avant-garde of thirty years ago now regarded as the 
Establishment, the whole English experimental movement still 
seems out on a limb.? 
My own relationship with Cardew dates from 1967, at which 
time I became his sole pupil at the RAM. That he was teaching 
there at all was largely due to the efforts of the pianist Philip 
Pilkington, whom I knew. The RAM made no attempt to publicise 
Cardew's presence, and it was only when I began to spread the 
word that other composers began to join me. I was then writing 
mostly verbal scores, very influenced by Cage and Young. Through 
Cardew I became part of a thriving culture which included 
composers such as Christian Wolff, Earle Brown, Morton Feldman 
and Takehisa Kosugi, performers such as John Tilbury and Keith 
Rowe, and artists such as George Brecht, Emmett Williams (both 
also members of Fluxus) and Tom Phillips. In 1969 1 founded the 
7This subject is touched on by Jane Manning in the article on my Drei Lieder 
aus 'Der Struwwelpeter' in her book New Vocal Repertory 2 (Oxford: 
Clarendon Press, 1998). See Appendix 3. 
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Experimental Music Catalogue, a publishing venture whose aim was 
to disseminate the music being written by the widening group of 
non-commercial composers to anyone interested in playing it. 8 It 
is possible to speak in terms of a culture here because of the 
considerable artistic and social interaction between its 
participants. Cardew and I were members of the AMM 
improvisation group, in whose performances Wolff participated 
when he was in London. George Brecht delivered his hilariously 
dead-pan lecture on Chemistry and Music at the old Arts 
Laboratory in Drury Lane, where many of us gave concerts at this 
time. I was corresponding with La Monte Young and travelled with 
the pianist John Tilbury to Saint-Paul-de-Vence in 1970 to see him, 
Terry Riley and Sun Ra; that festival was arranged by Gerhard 
Crepaz, who produced my world premiere recording of Satie's Le 
Fils des Etoiles some nineteen years later. And so it goes on. 
Systemic art and music 
The best account of the development of systems in art and 
music is the article by Michael Parsons which appeared in The 
Musical Times in October 1976.9 He traces the influence of 
Russian constructivism on a later generation of European visual 
artists such as Richard Lohse and Max Bill and their influence in 
turn on British artists who include Anthony Hill, Kenneth Martin, 
8The editorship of the EMC was later shared by myself, Gavin Bryars and 
Michael Nyman. It fell into neglect in the 70s but has recently been revived 
by Virginia Anderson and myself, with its own website. It is republishing 
works from the time of the original Catalogue as well as adding more recent 
works by the composers featured in it and relevant scores by other, younger 
figures. 
9Parsons, M. Systems in Art and Music, The Musical Times, October 1976, pp 815-818. 
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Jean Spencer, David Saunders and Jeffrey Steele. I became friendly 
with these last two around 1969. Steele was then lecturing at 
Portsmouth Polytechnic and Gavin Bryars, who had begun lecturing 
there the previous year, began inviting like-minded composers 
such as myself to come and work with the students. As I have 
already made clear, the interchange of ideas between artists and 
composers at that time seems unthinkable nowadays; the existence 
of Liberal Studies courses, for example, allowed musicians access 
to art colleges in a way which would now be impossible; my own 
first teaching posts were at Croydon and Epsom Art Colleges. 
Steele and other visual artists were developing pictures whose 
economic range of gestures, mostly based on straight lines, were 
predetermined by numerical procedures. John White, Michael 
Parsons and I began experimenting with similar structures in 
music. 10 An early example from my own work, Number Piece One, 
may be seen in Example 1. This was an attempt to produce the 
same effect aurally as a systemic artwork would produce 
graphically. The listener is aware that a system is unfolding, and it 
is fairly obvious how it works, even though such awareness may be 
confined to the beginning and ending of the piece. 11 
There was another influence on my systemic work of this 
period; unlikely though it might seem, this was a novel by Samuel 
Beckett. Watt, written between 1941 and 1943, contains several 
1QBrian Dennis credits my description of "music in which the structure and 
note to note procedure are dictated by a numerically expressible construct" 
as the earliest definition of English systemic music (Dennis, B. " Repetitive 
and Systemic Music", The Musical Times, Dec. 1974, p. 1037) 
"Visually, of course, the unfolding of the system is quite straightforward. In 
this sense the piece is closer to a fugue than, for example, the puzzle canons 
used occasionally by 15th and 16th century composers (and by Bach in The 
Art of Fugue). 
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examples of systems, all based on simple number permutations, 
the clearest of which is : 
"the three frogs croaking Krak!, Krek! and Krik!, at one, nine, 
seventeen, twenty-five, etc., and at one, six, eleven, sixteen, etc., 
and at one, four, seven, ten, etc., respectively... " 
and the longest , the positioning of a tallboy, a dressing-table, a 
night-stool and a wash-hand-stand on their feet, head, face, back 
and side by the fire, the bed, the door and the window on 
successive days of the week. 12 
A further, if fortuitous cross-fertilisation of music and 
literature may be mentioned here. Around 1970 I wrote a piece for 
two percussionists called Knight's System. The structure was 
drawn from two different ways of moving around a chess-board in 
Knight's moves, covering all the squares once only. Less than two 
years later, George Perec presented his own Knight's move 
structure which was to form the basis of his Life A User's Manual 
at a meeting of the OuLiPo in Paris. 13 This is not to suggest any 
direct influence of my work on Perec, who I am sure never knew of 
my existence, but simply to demonstrate the fact that certain ideas 
were "in the wind" at the time. Further discussion of the OuLiPo 
will be undertaken in connection with my set of pieces L'Auteur se 
Retire. 
12 if feet, head, face, back and side are represented by a, b, c, d and e, and 
fire, bed, door and window by 1,2,3 and 4 the system can be expressed as 
al el dl cl bl 
b2 a2 e2 d2 c2 
c3 b3 a3 e3 d3 
d4 c4 b4 a4 e4 
where each item of furniture moves down each column and along to the 
next. Incidentally, in the printed text of Watt Beckett places the tallboy on its 
back on the first Monday, when it should be on its head! 
13Bellos, D. Georges Perec: A Life in Words (London: The Harvill Press, 1993), 
p515 
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There is a considerable difference of philosophical viewpoint 
between the systems utilised by the British artists mentioned above 
and those which appear in Watt. David Saunders has mentioned 
the fundamental seriousness of purpose of the former, and the 
need, in his case at least, to offset it by participating for some 
years in the Portsmouth Sinfonia, the band of non-musical art 
students who endeavoured to perform the Great Classics to the 
best of their (very low) ability. '4 In my own work I would draw a 
distinction between the systems in Number Piece One and similar 
works and those in No One May Ever Have The Same Knowledge 
Again and L'Auteur se Retire. The differences are structural as well 
as philosophical. In the earlier pieces the system dictates the 
totality of the work; 
"once chosen, it is not modified by free choice, but involves a 
willingness to accept the unforeseen. "'5 
Once the basic systemic choices of Number Piece One have 
been made it is immaterial as far as I am concerned exactly where 
each sound occurs. For the listener the effect should be 
intellectually stimulating and quite unsensuous. In contrast the 
more recent work is more concerned with what Marcel Duchamp 
14Interview with David Saunders, 15 April 1999 
15Parsons, ibid. 
15 
called "playful physics", and relates, especially in the case of No 
One May Ever Have The Same Knowledge Again , to his Large 
Glass. 16 The systems themselves are derived from chance orderings 
of numbers (the distance between the planets in the solar system, 
for example), there is considerable (if restricted) room for 
compositional choice, and it is not necessary for the listener to be 
aware of how the piece is formally constructed. 17 The pieces are 
conceived in what the critic Annette Moreau has called "a spirit of 
detached irony". 18 
16There is also, of course, a connection to Alfred Jarry and to the OuLIPo. 
17"[F]rom the point of view of the author of Ulysses (ipse dixlt! ) it hardly 
matters whether the technique in question is "veracious" or not; it has 
served him as a bridge over which to march his eighteen episodes, and, once 
he has got his troops across, the opposing forces can, for all he cares, blow 
the bridge sky-high. " Stuart Gilbert, James Joyce's Ulysses (New York: 
Vintage Books, 1955) p. 16. 
18Pre-concert discussion, ICA concert, Nov 1 1998 (prior to the premiere of 
No One May Ever Have The Same Knowledge Again ). 
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No One May Ever Have the Same Knowledge Again is a 
collection of letters written to the Mount Wilson Observatory 
during the years 1915-1935, transcribed and edited by Sarah 
Simons, and published by the Museum of Jurassic Technology, Los 
Angeles in 1993.19 While I was living in California from 1991 to 
1993 Sarah Simons showed me photocopies of some of the letters 
before publication, and I was immediately taken by the strange 
worlds evoked by the writers' imaginations. 
Almost from the time of its construction in 1908 the 
Observatory began receiving letters. 
Many of the letters were simple expressions of appreciation 
and awe for the work that the astronomers were accomplishing. 
There was, however, another class of letter. These letters were 
communications to the astronomers by individuals who felt, often 
with a great degree of earnestness, that they were in possession of 
understandings or information that should be shared with the 
astronomers 20 
On reading these communications, with their conspiratorial 
tone, vivid word-painting and thoroughly suspect science I knew I 
19 The Museum, and its curator, David Wilson, have received some publicity in 
this country (see Jonathan Jones: Seeing is Disbelieving, The Gaurdian, May 6 
1999). In the USA, Lawrence Weschler's book on the Museum, Mr. Wilson's 
Cabinet of Wonder (New York: Vintage Books, 1996) won a Pulitzer Prize for 
its portrayal of the strange half-world between fact and fantasy that Wilson 
has so meticulously constructed. 
20 No One May Ever Have The Same Knowledge Again (California: Society For 
the Diffusion of Useful Information Press, 1993) 
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wanted to use them in a musical environment. However, the 
composer's usual response to texts - to set them for singing voice - 
seemed inappropriate in this case. The letters were private 
communications, often from correspondents of little education, 
and are beset by problems of grammar and syntax which a singing 
voice would render ludicrous. ("I have got half a house with 
another woman some years older. She will not let me sit quite a 
moment it is terriable she keeps wanting to no the inds & outs of 
everythink. ")21 I originally conceived of the piece as a radio 
broadcast, because I liked the idea of the voices communicating 
directly with the listener, close-miked, almost whispering, 
conspiratorial; and so, parenthetically, another connection to 
Beckett. I had previously written several pieces using speaking 
voices (The Castle Keep, 1970, He's My Guy and Woman Has 
Naught to do with Fame, 1971, Extended Relationships and False 
Endings, 1993) and that solution seemed the correct one here. 
I find myself inconsistent with regards to the relationship 
between words and music. Though I have set conventional song- 
texts (mostly in my extensive theatre work, which includes a 
Sullivanesque operetta The Mountebanks) I have been wary of 
poetry. It is noteworthy that my only forays into this area have 
been using German texts (two sets of poems by Christian 
Morgenstern and the doggerel verses in Der Struwwelpeter). 
Otherwise I have preferred adverts or, in the case of Extended 
Relationships and False Endings, the weekly precis of television 
soap operas published by the Los Angeles Times. 22 All of these 
pieces utilise irony or humour - indeed, my only "straight" vocal 
21Letter from Mrs Alice May Williams, CAT. #0001, ibid. 
22The Castle Keep uses a sentence from Kafka's The Castle. He's My Guy uses 
excerpts from pop songs included in a book of typical cadential patterns. 
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concert-work apart from Sono Cantusque Congrua (see below) is 
the song-cycle In the Silent Void, a setting of Arthur Waley's 
translations from the Chinese. Where there is irony or humour in 
the text it seems to me that there is a greater opportunity for me 
as a composer to go my own way, to the extent of deliberately 
subverting the text (which I did in the case of Woman Has Naught 
To Do With Fame - here the humour lay in the sentimental second- 
rate Victorian verses ("But Woman, thy place is the myrtle grove / 
Where whispering birds sing lays of love") being shouted by four 
men accompanying themselves at reed organs - or the Morgenstern 
Songs, especially Die unmögliche Tatsache, where the censorious 
text is accompanied by a bland Volkslied melody). Generally, 
however, I tend to let the words speak for themselves, using 
naturalistic speech-rhythms and (like Satie or Gavin Bryars) 
avoiding melisma in the case of sung texts. Although I wanted to 
construct a musical environment for the Mount Wilson 
correspondence I was determined that the voices should be those 
of "real" people, rather than singers. 
I determined quite early on that the texts for No One should 
be short extracts from the thirty-five letters, postcards and 
telegrams transcribed into the published book-How they were to 
be ordered was left to be decided later. Meanwhile, I turned to the 
structure of the music. Many of the letters deal, naturally enough, 
with the planets (one correspondent wishes to visit Mars, another 
doubts that any planet revolves around the Sun, another is at great 
pains to impress on his recipient that the earth does revolve 
around the Sun, and so on). Since Gustav Holst's suite The Planets 
was written at around the time the letters started arriving at Mount 
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Wilson it seemed possible that that work might provide structural 
suggestions. 
Holst's work provides musical depictions of the moods or 
qualities popularly associated with each of the seven planets 
known to exist in 1914 (he does not deal with Earth as a planet). 
The number seven has long held mystical connotations (one of 
Prokofiev's strangest works is entitled Seven! They are Seven! ) and 
I decided to make seven the basis for the musical structure of my 
work. 
The sum of the numbers 1 to 7 is 28; 4x7. These numbers 
may be expressed as: 
1223334444555556666667777777. 
If they are then arranged in a square, the following structure will 
emerge: 
1223334444555556666667777777 
2233344445555566666677777771 
3334444555556666667777777122 
4444555556666667777777122333 
5555566666677777771223334444 
6666667777777122333444455555 
7777777122333444455555666666 
If each of these seven lines is given to a single instrument, and if 
the numbers are united in some way (that is, all the 1's have 
something in common, as do the 2's, etc. ) a musical structure 
might be built up. There are twenty-eight units from left to right 
and it seemed a logical step that each should represent one 
minute. 
The problem arising from this structure is one of density; as 
it stands, all the instruments are playing all the time (unless one of 
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the numbers is taken as representing silence). The chosen solution 
was to have each instrument play for fourteen of the twenty-eight 
minutes, and be silent in the other fourteen. In order to do this the 
numbers were 'treated' as follows ('so' = sound, 'si' = silence): 
1: so 
2: sosi 
3: so si so 
4: si so so si 
5: si so si so si 
6: so si so si so si 
7: Sl SO Sl SO Sl SO Sl 
This produces the structure shown in Ex. 2. I found this an 
exciting solution; a simple square of numbers had generated a 
complex vertical network of solos, duos, trios and so on in a way 
that I could not have predicted. It is this aspect of systems which I 
find particularly inspirational; unforeseen paths are generated 
suddenly and unexpectedly by the most basic of means. 
It is now apparent when the instruments play, but not what 
they play. In an attempt to find guidance, I turned to the seven 
planets, and their distances from the Sun: 
Planet Distance from Sun (millions of miles) 
Mercury 36 
Venus 67 
Earth 93 
Mars 142 
Jupiter 484 
Saturn 887 
21 
Uranus 1785 
Neptune 2797 
Pluto 3670 
The decision was made that the piece should represent a 
journey from the first planet, Mercury, to the last, Pluto (although, 
according to my self-imposed rules, Pluto did not really "exist" I 
had to take it into consideration in order to determine a duration 
for the Neptune section of the piece). Since the journey was to 
take twenty-eight minutes (Star Trek fans might care to note that 
for such a journey a speed of Warp 2.25 would be required)23 a 
way had to be found to correlate the distance to the time available 
in order to ascertain the time of arrival at each planet. The 
numbers were therefore re-correlated to give Mercury as the point 
of departure: _ 
Mercury 0 
Venus 31 
Earth 57 
Mars 106 
Jupiter 448 
Saturn 851 
Uranus 1749 
Neptune 2761 
Pluto 3634 
Since there are 1680 seconds in twenty-eight minutes, the next 
step was to reduce the numbers in such a way that 3634 became 
1680. This was achieved by dividing each number by 2.163. This 
23Gene Waggoner, "Voyager's Warp Speeds", Star Trek: Voyager Discussion 
Board, September 24,1999, 
(<http: //www. sebp. com/voyager/messages/239. htinl>). Accessed 3 Nov. 2001 
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provides the following set, giving the number of seconds from the 
time of departure: 
Mercury 00" 
Venus 14" 
Earth 26" 
Mars 49" 
Jupiter 207" (= 3' 27") 
Saturn 393" (= 6'33") 
Uranus 808" (= 13'28") 
Neptune 1276" (= 21'16") 
Pluto 1680" (= 28'00") 
It was decided that, apart from the first minute, all times would be 
rounded to the nearest minute. The final times were therefore as 
follows: 
Mercury 00" 
Venus 15" 
Earth 30" 
Mars 1'00" 
Jupiter 3'00" 
Saturn 7'00" 
Uranus 13'00" 
Neptune 21'00" 
Pluto 28'00" 
This grid could therefore be superimposed on the previous one, 
giving Ex. 3.24 The decision was taken that within each planetary 
section each instrument would play the same material throughout, 
thus giving shifting alignments of music, perhaps akin to the 
shifting alignments of a planet's moons as viewed from the earth. 
241t may be noted that this example, viewed graphically, is surprisingly 
similar to some of the systemic art of Keith Richardson Jones and David 
Saunders. See Ex. 4. 
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It is probably worth stating at this point that these decisions, 
and the subsequent ones outlined below, were undertaken in a 
spirit of complete seriousness. The correspondents to the Mount 
Wilson Observatory obviously believed in their own theories and 
visions, however crazy these may seem when viewed objectively. I 
saw my role as composer as putting these visions into a musical 
context which would allow them to make their greatest impact, 
and for that to happen the music needed to float past the listener 
and not draw attention to itself25 (vide my remarks about word- 
setting above). This could of course have been achieved by chance 
operations in the manner of later Cage, but it seemed more 
appropriate to devise systems which were in some way analogous 
to those adopted by various of the correspondents. I was also, of 
course, setting myself compositional restrictions which were to 
become considerably more complex as this planning stage of the 
work progressed. 
The next decisions taken pertained to pitch. It was decided 
that each instrument, on playing the "1" section of the piece, 
would express that section by the use of unpitched sounds, and 
that those sounds should be short-wave radio transmissions. The 
thinking behind this decision was that radio waves are, 
theoretically, eternal; all radio waves which emanate from the 
earth may continue through the galaxy forever. I wanted to 
demonstrate this fact in some way during the course of the piece. 
Short-wave radio was chosen because the sounds tend to be 
anonymous and mostly non-referential (I deliberately avoided any 
sounds which would have suggested a particular time or place; a 
25Paradoxically, a piece which is rigidly divided into one-minute sections is 
intended to sound completely seamless in performance! 
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similar decision was taken when choosing the texts: I rejected the 
local and specific in favour of the general and cosmic). They would 
be pre-recorded and the player, on reaching the appropriate 
section of the piece, would simply turn up a volume control on an 
onstage amplifier (in actual fact, at the performance at the ICA the 
radio sounds were operated by an assistant in the lighting booth 
cued by the conductor). The "1" section was chosen out of the 
seven because I wanted the radio sounds to be comparatively brief. 
There was a bonus, in that as the piece goes on the sections of 
radio sound become progressively closer together, as may be seen 
from Ex. 2; they are heard at minutes 0,7,13,18,22,25 and 27. 
The feeling of the radio sound gradually overtaking the live 
instrumental sound (so that, if the piece continued beyond 28 
minutes there would be nothing but radio sound) seemed to give 
the work a new dimension, taking it beyond itself, as it were. 
This having been decided, it remained to apportion pitch- 
classes to the remaining thirteen sections in which each instrument 
plays. 
I possess a print-out of a computer program devised by the 
jazz theorist Conrad Cork which lists the maximum number of 5,6, 
7,8,9 and 10-note scales where each scale fits within an octave 
and where no interval is larger than a minor third. 26 Given the 
predominance of the number seven in the piece I began with 
heptatonic scales. There are 266 of these, and Cork's program 
expresses them as pitches beginning and ending on C, with the 
smallest intervals initially at the lower end of the scale. Thus the 
first ten scales listed are: 
26See Appendix 1 for more information on the genesis of the program. 
25 
C DbD EbE GbA C 
C DbD EbE G_A C 
C DbD EbE G BbC 
C Db D Eb F GbA C 
C DbD EbF GA C 
C DbD EbF G BbC 
C Db D EbF AbA C 
C DbD EbF AbBbC 
C DbD EbF AbB C 
C DbD EbGbGA C 
However, listing the scales in this way is somewhat 
misleading. In using musical pitches Cork's list presents twelve 
symbols (the notes C-B, plus Db, Eb, Gb, Ab and Bb). This seems 
unnecessary if we are only dealing with three intervals - the minor 
and major seconds and the minor third. If 1 represents a minor 
second, 2a major second and 3a minor third the ten scales can be 
expressed: 
1 1 1 1 2 3 3 
1 1 1 1 3 2 3 
1 1 1 1 3 3 2 
1 1 1 2 1 3 3 
1 1 1 2 2 2 3 
1 1 1 2 2 3 2 
1 1 1 2 3 1 3 
1 1 1 2 3 2 2 
1 1 1 2 3 3 1 
1 1 1 3 1 2 3 
In addition, the number 266 results from a linear reading of 
the intervals. If instead they are considered as circular their 
number can be considerably reduced. The first scale, for example, 
could be notated: 
26 
1 
31 
31 
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One may obviously begin the aggregate at any point on its 
circumference; when one starts from the underlined 1, for 
example, and reads clockwise the resulting scale turns out to be 
the ninth in Cork's list -a relationship which is not at all apparent 
when looking at the list as printed. 27 If all Cork's scales are 
considered intervallically it can be demonstrated that there are 
just thirty-eight basic heptatonic scale-patterns. These, and the 
basic numbers for the rest of Cork's list, are given in Appendix 1. 
I have dwelt on this at some length because as far as I know it 
represents a completely original piece of research. This century 
has seen a great deal of theoretical work on dodecaphonic 
procedures, but diatonic or quasi-diatonic scale systems have been 
largely ignored. 28 
Even after reducing the number of heptatonic scales from 
266 to thirty-eight I was not sure how to use them. I therefore 
decided to exclude the minor third altogether. This would have the 
effect of paralleling the sound/silence duality in the structure of 
the piece (an interval is either 1 or 2) as well as giving a smaller 
27We could of course travel just as easily in the opposite direction. 
28The obvious exception to this generalisation is Messaien's treatise on modes 
in The Technique of my Musical Language 
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number of scales to work with. When this restriction is put into 
place there are in fact only three basic aggregates within the 
heptatonic scale system. These are numbers 026,061 and 074 as 
numbered in Appendix 1: 
026: 1122222 
061: 1212222 
074: 1221222 
I then considered octatonic scales. In Cork's list there are 
again 266 of these. Following the same procedure as above it can 
be shown that this time there are only thirty-five distinct 
aggregates. (The discrepancy in these numbers comes from the 
fact that, whereas all the heptatonic aggregates can be begun on 
any of their seven intervals - one might think of these as 
"horizontal transpositions" - two of the octatonic (036 and 063) 
have only four transpositions, and 110 has only two. These are 
analogous to Messaien's Modes of Limited Transposition. ) Once 
again disregarding aggregates containing minor thirds one is left 
with the following ten possible scales: 
010: 11112222 
023: 11121222 
028: 11122122 
030: 11122212 
049: 11211222 
054: 11212122 
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056: 11212212 
063: 11221122 
065: 11221212 
110: 12121212 
Quite fortuitously, then, thirteen scales had appeared, with 
thirteen slots to put them in. The three heptatonic scales were 
used at the start of the even-numbered sections, and all the scales 
used in the order above. Two more decisions were taken regarding 
the aggregates: instrument 1 would start on the first note of each 
aggregate, instrument 2 on the second, and so on29 (obviously no- 
one could start on the eighth note of the octatonic aggregates, but 
this did not appear to be a serious problem; the limited 
transposition capabilities of scale 110 were also disregarded); and, 
since there were thirteen slots it seemed logical to start the first 
aggregate on C, the second on C sharp, and so on, ending back on 
C. The complete scale-plan is shown as follows (the octatonic 
scales are numbered 1-10, the heptatonic 11-13). 
Section 1: no scale (radio sounds) 
Section 2: C Db D E Gb Ab Bb (11) 
Section 3: Db D Eb E F G A B (1) 
D Eb E F G Ab Bb B (2) 
Section 4: Eb E Gb G A B Db (12) 
E F Gb G A B C D (3) 
Section 5: F Gb G Ab Bb C D Eb (4) 
Gb G Ab Bb B C D E (5) 
29 By "start" I really mean "regard the starting note as having the status of a 
tonic in a diatonic scale". 
29 
Section 6: G Ab Bb C Db Eb F (13) 
Ab A Bb C Db Eb E Gb (6) 
A Bb B Db D E Gb G (7) 
Section 7: Bb B C D E F Gb Ab (8) 
B C Db Eb F Gb Ab A (9) 
C Db Eb E Gb G A Bb (10) 
Given that each instrument would play the same material 
within each planetary section, it was obvious that the changing 
scales would result in considerable variation. 
Instrumentation: Musical Material 
For the ICA performance of the piece the instruments 
available were clarinet, violin, viola, cello percussion and piano. 
Since I needed seven instruments the percussionist doubled on 
vibraphone and chimes. Ex. 5 shows the instrumental disposition 
within the structure together with which of the thirteen scales each 
instrument was to use for each section of the piece. 30 So far, of 
course, no decisions had been taken regarding exactly what each 
instrument was to play. Although I had not yet determined exactly 
how the texts would be arranged within the piece I had decided 
that there would be no co-ordination between voices and 
instrumentalists, and I therefore had to assume the possibility of a 
text being read at any given moment. It was thus clear that the 
instrumental "accompaniment" needed to be fairly sparse and 
30The violin "starts" on the first degree of the scale; chimes on the second; 
cello on the third; viola on the fourth; clarinet on the fifth; piano on the 
sixth; vibraphone on the seventh. 
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quiet. Given the by now considerable restraints I was imposing on 
myself I decided to write the music freely. 
Given the rigorous nature of the compositional process thus 
far related it is perhaps necessary to explain the rationale behind 
this last statement. All the procedures with which I have been 
dealing up to now are of course part of the compositional process, 
but could also be viewed in visual terms as the equivalent of 
building a stretcher, affixing the canvas, selecting the palette of 
colours, and so on. In literary terms the analogue might be with 
George Perec's scheme for Life A User's Manual or James Joyce's 
for Ulysses. Both these structures, and mine, set certain 
parameters which will to some extent dictate or restrict what the 
author then writes. They will not however prevent the author from 
having a very considerable freedom within the set limits. 
I had at one point toyed with the idea of using fragments of 
popular songs from the time the letters were written, perhaps 
restricting the choice to those with planetary associations in the 
title (Moon River, Fly Me to the Moon and so on); or of using 
music which featured the number seven (Prokofiev's cantata Seven! 
They are Seven , Koechlin's Seven Stars Symphony); but in the end 
I restricted myself to quoting material from Holst's Planets Suite at 
appropriate times. 31 Nevertheless, composition was by no means 
easy; euphony - or at least the avoidance of particularly grinding 
dissonance which might draw undue attention to itself32 - was a 
31That is to say a quotation from each of Holst's Planets appears in the 
corresponding section of my piece. These quotations are rarely audible, and 
were inserted more as private hommages than for public recognition. My 
reason for not pursuing the idea of quotations was the possibility once again 
of the music detracting attention from the texts. There was also the small 
matter of possible copyright infringement! 
32This would not usually be a particularly strong consideration of mine in a 
concert work, but in a sense I regarded this piece in much the same way that 
I would regard a commission for theatre or film music, where my task would 
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strong consideration, and I found myself constantly making 
adjustments to the material as one instrument's material collided 
with another's, or was distorted by being forced into new scale 
patterns. Continuing the visual analogy, I regarded each minute's- 
worth of material as a canvas on which the instrumental parts were 
placed, sometimes regularly, sometimes not. (I did in fact 
construct some of the one-minute sections by laying out the 
appropriate number of bars on a sheet of A3 manuscript paper and 
then "placing" the musical material on the page. ) At times the 
process seemed more akin to assembling a jigsaw puzzle than 
"composing" in the conventional sense. An alteration of one note 
in one part would have implications for all the other times that 
note or its transposed equivalent recurred, and thus on the other 
parts with which it came into contact. However, I drew solace 
from the fact that the writers to whose words I was writing an 
accompaniment were also forced into contortions of figures or 
prosody in order to convey their meaning. 
A word should perhaps be said at this point about the use of 
free as opposed to dictated tempo in the piece. The mixture of the 
two is scarcely new; there are occasional instances of it in Mahler, 
it was a frequent device in Ives, and Stockhausen's Zeitmasse is 
essentially an exhaustive treatise on the subject. My reason for 
using it on occasion in this piece was to create a sense of drifting 
as far as rhythm was concerned and to break down the sense of the 
beat; the piece will never sound exactly the same from 
usually be to heighten the atmosphere without making the music too 
obtrusive. The effect on the audience, in other words, assumed greater 
importance than usual. There would of course be clashes of tonalities but I 
wanted to avoid any particularly "dramatic" moments which might 
unwittingly reflect the subject matter of the texts. I am well aware that 
ultimately this is very much a matter of personal taste. 
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essentially an exhaustive treatise on the subject. My reason for 
using it on occasion in this piece was to create a sense of drifting 
as far as rhythm was concerned and to break down the sense of the 
beat; the piece will never sound exactly the same from 
performance to performance, even though the freedom of 
movement is still somewhat restricted. The simplicity of the 
notation, especially the rhythmic elements, should also be 
mentioned. It would have been perfectly possible to have devised 
elaborate rhythmic procedures (based on the number seven, 
perhaps) but in keeping with the stated intention of keeping the 
music as unobtrusive as possible I thought it important that the 
musicians should not be seen to be working too hard. 33 
An analysis of each section follows, drawing attention to 
particular compositional devices which might not be immediately 
apparent. The descriptions refer, firstly, to the recorded version of 
the piece ("ICA version" - see Appendix 6) and, secondly, to the 
final version of the score. This latter version will be seen to be 
considerably more rigorous in so far as the systemic procedures 
are concerned. Reference should be made to Ex. 6, which notates 
the scales used by each instrument for each section of the piece in 
accordance with the system described above. I made a rule that all 
the notes in a scale were to be played at least once in any one one- 
minute section; in the final version I also tried to emphasize the 
starting (lowest) note of each scale - generally by beginning or 
ending a phrase on that note (in the following description I have 
used the term "key-note" to indicate this pitch). 
33Here again we see the "theatrical" aspect of the piece. Had the performance 
been for radio, as originally intended, then these considerations would not 
have been necessary; indeed, I might have decided to use completely 
electronic or computer-generated sounds. 
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Mercury (010") - Venus (0'15"): The tempo of Mercury is free, 
that of Venus fixed. 
ICA Versinn: The cello moves up its scale, pausing on its key-note 
at the end of Mercury. The chimes' key-note is in the same place 
though it ascends and then descends. The piano figure in Mercury, 
beginning on the key-note, alludes to the compound time signature 
and tempo of Holst's Mercury, and the rising figure in Venus, 
which ends with the key-note as the root of the final chord, echoes 
the opening of his Venus. 
Final versinw The chimes move down the scale through the two 
sections, beginning and ending on the key-note. The cello plays two 
ascending phrases, also beginning and ending on the key-note. The 
piano part is identical to the ICA version, except that in Venus the 
top line is no longer doubled at the lower octave. 
Mars (1'00"). ICA version: The vibraphone and clarinet parts are 
based on the 5/4 rhythm which permeates Holst's Mars. The 
vibraphone plays the rhythm twice, first ascending then 
descending, taking a dotted semibreve as equivalent of Holst's 
crotchet. The viola accompanies this rhythm, but plays two 
ascending phrases. The clarinet figure occurs twice, each time at 
the same point in the vibraphone's rhythm, playing up its scale 
beginning on the key-note. The violin plays five three-bar phrases, 
beginning on the key-note and ascending by step. 
Final version: Here the rhythmic procedure is somewhat more 
complex, and can be demonstrated by Ex. 7. The vibes play the 
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Holst rhythm three times, the viola twice, the violin and clarinet 
once between them. The vibes' ascending figure, beginning and 
ending with the key-note as the lowest note, is played an octave 
lower on its second occurrence. The viola now takes over the vibes 
role from the ICA version. The violin ascends for two figures and 
descends for the other two. The clarinet alternates descending and 
ascending figures. 
2'00". ICA verzinn: The bells repeat the procedure of the 
vibraphone in minute 1. The piano plays through the Holst rhythm 
once, taking three semibreves as a basic unit, but playing a chord 
every four beats. The cello part is free. 
Final version: As ICA, but here. the cello changes its figure as the 
piano changes its chords, which are now differently spaced; the 
lowest line gives the basic ascending scale, beginning on the key- 
note. 
Jupiter (3'00-7'00"). TC'A verrinn: The violin and clarinet play 
similar figures in free tempo. The vibes builds chords. The piano 
and cello play at regular intervals, the cello quoting the first three 
notes of the central section of the Holst. The viola part is a free, 
expressive melodic line. The chimes part breaks into three-bar 
sections, the first containing five notes, the second six and the last 
two seven. 
ion: The principal difference here is in the treatment of 
the chimes part. The pitches are generated by playing a) every 
third note of the scale, b) every fourth note, c) every fifth note and 
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d) every sixth note, always ending when the key-note is about to be 
reached again, giving twenty-two in all. The rhythm is: four notes 
of seven quavers duration, five of six quavers, six of five quavers 
and seven of four, with a crotchet rest at the beginning and end. At 
6'00", there now being seven notes in the scale rather than eight, 
the pitches are generated by a) every third note, b) every fourth 
note and c) every fifth note, ending with the key-note in order to 
obtain twenty-two notes. At 4'00" the piano figure is interspersed 
through the bars by means of the formula Silent - Sound - Silent - 
Sound - Silent (repeated). 
Saturn (7'00"- 13'00"). There are veiled allusions to the march 
section of the Holst (minim, dotted crotchet, quaver, minim, 
minim) and to the final accompaniment figures of the movement in 
the piano part. The pizzicato notes in the violin (and viola in the 
final version) may represent small asteroids. 34 
The two versions are broadly comparable in structure and shape, 
though the viola in the ICA version has a descending melodic 
figure. Many of the actual pitches are different, however. This 
usually reflects the desire to give more emphasis to the key-note in 
the final version (for example in the latter the piano always ends a 
section with a chord in which the key-note is the bass). The spread 
clusters in the vibes of the ICA version were replaced by three-note 
chords in the final version. 
34Astronomy teaches us that the Asteroid Belt lies between the orbits of Mars 
and Jupiter. But not in this work. 
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Uranus (13' 00"- 21'00"): The cello plays versions of the opening 
trombone theme from the Holst. The allusion, in the first notes of 
the viola part in the ICA version, to Strangers in the Night was 
completely fortuitous, but was disguised for the final version in 
keeping with the desire expressed above that the music should not 
detract from the texts. This is why the quotations from Holst are 
woven very deep into the texture of the piece - they are audible if 
the listener knows where they are but they are not designed to 
draw attention to themselves. 
Once again, the final version presents a more rigorous structure 
than the ICA version. The violin part in the latter is quite free, but 
in the former there are four symmetrical phrases, each of twenty- 
one beats, with the second pair one degree higher than the first, 
ending on the key-note. The piano figure is doubled at the 
fifteenth. 
Neptune (21'00"- 28'00"): The violin quotes from the solo violin 
in the Holst. The meandering scale pattern in the cello part of the 
ICA version was replaced by two-note chords in the final version. 
Text 
I worked through the printed letters in No One May Ever Have 
the Same Knowledge Again, choosing forty-nine (7x 7) excerpts 
and arranging them freely. 35 They were distributed over the 
available time period using the following procedure: 
35The greatest number of excerpts came from three letters from Mrs Alice 
May Williams, one of which contains the quotation which gives the work 
(and the book) its title. In choosing the quotations I tried to avoid the over- 
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Divide 28' into 168 units of ten seconds each. Subdivide 
these into seventeen groups (1-10,11-20 ... 161-168). Using a 
table of random number permutations36 search for the first 
number between one and ten. Assign this number to text 1. Search 
for the next number between eleven and twenty. Assign to text 2. 
Continue until 161-168, then return to 1-10. Repeat the procedure 
twice more. There are now three assigned texts for each 140 
second block except the last two, which have two texts each. 
Given that there were forty-nine texts and the piece is twenty- 
eight minutes long, there would on average be a text every thirty- 
four seconds. Since none of the texts took that long to read it was 
unlikely that there would be too many overlaps; in actual fact when 
I recorded the voices (De Montfort University students willingly 
co-operated) I bent the times slightly so that no overlaps did 
occur. 37 
As a footnote to discussion of this piece it is perhaps worth 
mentioning that the work now exists in three versions, the ICA 
performance being the second. As first performed at De Montfort 
University in December 1996 the piece was seven minutes shorter 
and for a different combination of seven instruments (clarinet, 
viola, cello, vibes, chimes and two pianos). The difference in 
duration can be explained by the fact that in the earlier version I 
apportioned 45" to each of the twenty-eight sections. This was 
because at that stage I doubted whether the audience's attention 
personal or specific ("I was wondering if you received my letter I wrote you 
from Homai. ") but apart from that there was no particular system other than 
personal predilection for one excerpt over another. 
361 used, as I have for many years, Lincoln E. Moses and Robert V. Oakford's 
Tables of Random Permutations (London: George Allen & Unwin, 1963). The 
excellence of this book is acknowledged in a duo percussion piece I wrote in 
1975: Lincoln E. Moses Comes Down From The Mountain. 
37The complete texts are given in Appendix 3. 
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could be maintained for nearly half an hour. When I was planning 
the ICA concert I decided that it could. Gemini, the group 
performing the concert, had a particular instrumentation to which 
I was restricted, and so the piece changed subtly. The third version, 
which is the score as presented, changes a few details (I finally 
decided to suppress the reference to Strangers in the Night, for 
example). I would not preclude the idea of altering the 
instrumentation again for subsequent performances; there is in a 
sense no "definitive" version of the score but rather, within the 
limitations of the systems and structure I have described above, a 
universe of unexplored possibilities. 38 
38 The score of the ICA version is included in this portfolio purely as an 
historical document. the published version of the piece would seem, after all, 
to represent my final thoughts on the subject. 
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T. 'AITTFJJR SF RETIRE 
L'Auteur se Retire is a series of pieces written between June 
1996 and December 1998 which investigates the effect of the 
lipogrammatic procedure of excising the musical letters of 
composers' names from chosen examples of their work. I would 
consider this as a kind of ongoing research project, which bears a 
close relationship with certain works of Andrew Hugill and John 
White within the context of the British branch of the OuMuPo. 39 
The composers who have had their work treated in this way are 
Chopin, Debussy, Scarlatti, Schubert, Sweelinck, Rachmaninov, 
Schumann, J. S. Bach, Grainger, Beethoven, Schoenberg, Gesualdo 
and Satie. Most of these are for solo piano, though the Gesualdo 
piece is a madrigal for five voices, and the Satie for two pianos. 40 
In every piece mentioned above the treatment is identical. All 
musical notes which can be found in the composers' names are 
removed from the piece 41 and the resulting gaps are represented 
either by silence or by prolonging the note(s) preceding those 
excised. The result is to present essentially modal pieces with 
rhythms which are sometimes far removed from those of the 
original piece. Examples 8 and 9 show the effect of the procedure 
39The OuMuPo was created in France by Francois Le Lionnais as an offshoot of 
the OuLiPo, or Ouvroir de Litterature Potentielle ("Workshop for Potential 
literature") which was formed in 1960. An account of the latter's work may 
be found in David Bellos' Georges Perec: A Life in Words, p348-9. 
40 This piece is in fact a treatment of John Cage's arrangement of the first 
movement of Satie's Socrate, and it is Cage's name I have removed from the 
music rather than Satie's. The result (whose title is de Satie, apres Cage) 
might be considered 1'auteur se retire au premier degre! 
411 removed these notes according to their literal spelling; the letter S meant 
that the note Eb was to be removed, but a D# would have been retained. 
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original piece. Examples 8 and 9 show the effect of the procedure 
on a work of Schubert (the Andante from his early Sonata in Ab). I 
chose the particular pieces with this in mind - indeed, the selection 
of works proved to be a very lengthy business. Suitable composers 
had to be found (Wolfgang Amadeus Mozart ruled himself out; I 
decided that a work deprived of the notes A, D, Eb, E, F and G 
would be rather more minimal than I wanted) and then their works 
auditioned for suitability. I was of course aware that my general 
title could be read in two ways; the composer of the original work 
was being removed from his music, but I myself was also 
'withdrawing' from the compositional act. Nevertheless, there was 
still a great deal of choice on my part as to what pieces were 
'suitable' according to my own musical predilections and 
expectations. Another composer might have found Mozart 
eminently suitable for treatment, for example. 
Having chosen the music I had then to decide whether or not 
to retain the expression marks of the original, and this raised what 
I found to be an interesting philosophical area of debate. By 
removing the musical letters of the composers' names I had 
changed their music, often out of all recognition. So was the 
resultant music mine or theirs, and which of us was to dictate to 
the performer how it was to be played? (It should be stressed that 
however academic an exercise the process seemed, I fully intended 
the music to be playable and to have performances). In answer to 
the first question the answer seems clear enough. Marcel 
Duchamp's readymades (or Robert Rauschenberg's erased De 
Kooning drawing) give precedents within the visual arts. The 
allocation of the term 'readymade' to music *should be credited to 
John White, though it has now entered general parlance. I began 
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making readymades in around 1970. A recent comment on these 
works could be equally well applied to L'Auteur se Retire : 
Though they involve some intervening agency, anyone can learn to 
make such pieces just by exposure to one instance, particularly if random 
selection determines the result. The chance selection process in composition 
is designed to deflate any compositional vanity. 
All considered, such pieces may be even more demanding for the 
player than the source repertoire. Besides frustrating the player's aural 
expectations, the technical-mechanical flow of otherwise standard repertoire 
becomes utterly disjointed and consequently may render such works 
devilishly difficult to play. On the performance side, then, they easily call 
upon all the primary skills demanded by any of their source works 42 
To answer the second question: In the case of the Schubert 
example the original expression marks worked well enough. Yet 
with Scarlatti (see Examples 10 and 11) the first few bars seemed 
to suggest the opening of an Indian raga, and I therefore decided to 
add pedalling, though not dynamics. The fact is that the more 
responsibility is abnegated by the composer, the more must be 
assumed by the performer. As a performer (and composer) of 
indeterminate works I know the extent to which such work 
assumes a sympathetic and informed relationship between maker 
and doer. In the case of L'Auteur se Retire I found myself as 
performer making a number of decisions which were not 
necessarily appropriate to the original music but seemed to fit with 
the piece which resulted from the process of excision. It is within 
this sense that I would consider the work 'mine' in that I am 
moulding the music to suit my own sensibilities. 43 
42Godlovitch, S. Musical Performance, A Philosophical Study (London: 
Routledge, 1998) p. 111-112 
43It is in order to focus the performer's attention on the music that results 
from my procedures that I have not indicated in the score which pieces have 
been treated, though the composer is cited. Besides, it may provide an 
entertaining party game to try to guess what the piece is! 
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In 1998 1 was invited by the Maarten Altena Ensemble in 
Holland to contribute a work to a planned concert to be called The 
Satie Connection, in which various composers would respond 
directly or indirectly to the music of Satie. Apart from the eclectic 
instrumentation (recorder, saxophone, violin, female voice, 
trombone, percussion, guitar, piano and bass) the only restriction 
given was that the piece should last no more than ten minutes. 
Since I had not yet used Satie's name as a vehicle for excision in 
L'Auteur I decided that this event might provide an appropriate 
occasion to do so. Along with their invitation, Maarten Altena sent 
me CDs of the group's work, and it quickly became apparent that 
much of their repertoire tended to be quite hard-driving and 
minimalistic. Bearing in mind the few rehearsals available on those 
occasions when many new works are to be presented it seemed 
reasonable to compose to their strengths rather than their 
weaknesses. Knowing the instrumentation, duration and style I 
then had to choose an appropriate work of Satie's. It was obvious 
that the compositional technique I had employed hitherto would 
not be appropriate in this case as there is no piece by Satie of the 
correct duration; it became apparent that I would either have to 
use several different pieces or have a lot of repetition. I chose 
the latter. 42 Severe Reprimande, the first of the Veritables Preludes 
Flasques of 1912 (Example 12) seemed appropriate in that it has 
the driving quality I had noticed in much of the ensemble's work; it 
is loud throughout and rhythmically motoric. I excised the notes E, 
Eb and A which occur in the name Erik Satie together with F and D, 
which are contained in his middle names, Alfred Leslie. This leaves 
42My precedent for this was of course the music of Satie himself, notably his 
Musique d'Ameublement and Entracte. 
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the skeleton version shown in Example 13. The music can be 
further broken down into small one-bar cells (though there are no 
bar-lines, the piece is basically in 2/2 time). I decided to use these 
cells as the basis for my work, along with the sustained bass notes 
which remain after excision. 
It is at this point that I have to draw attention to a major 
oversight as regards my use of the system. Cell 1 consists of two 
b's, being the only "permissible" notes in that bar. Yet when I wrote 
the piece I completely forgot my own rules and introduced the 
notes d and d', giving the figure in bar 1 of the final score. It was 
not until I had finished the piece that I became aware of what I had 
done. I now had to decide which of three routes to take: to rewrite 
the piece completely, eliminating the D's; to allow all the D's back 
into the piece; or to accept the score as it was. After much soul- 
searching I decided that such a blatant misreading of bar 1 must 
have stemmed from a considerable desire on my part to use the 
rhythmic and tonal possibilities which resulted from it. I therefore 
accepted the mistake. 
From the preceding it can be seen that the principal difficulty 
in composing this piece (whose full title is L'Auteur se Retire: apres 
E. A. L. S. ) is the paucity of musical material with which to construct 
a ten minute piece. The composer whose work seemed closest to 
the qualities I have been describing - hard-driven, loud, motoric, 
minimal - is Michael Nyman. I saw nothing wrong in making a 
piece which would, at least for the first few minutes, seem 
decidedly Nymanesque. I built it up in sections; the structure for 
Part One is shown in Example 14. The numbers refer to the cells in 
Be. 12. The opening two-part texture (juxtaposing treble and bass 
in a mirror-image form) gives way to three four-part textures built 
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over ground-basses and finally to a five-part texture. There is then 
a silence. 43 
Part Two presents all the usable notes in the left-hand part of 
Satie's original, in the order they occur in the score, each having 
the same duration. There are twenty-seven of these, and I used 
three repeating number systems to ensure variation of 
instrumentation. My rules were: 
1. Four instruments are to play each note. 
2. Four different octaves are to be presented with each 
note. 
3. No instrument is to play more than two consecutive notes. 
For the first nine notes every second instrument (reading down the 
page vertically) plays. For the second nine notes every fourth 
instrument plays (every third would have led to only three 
instruments playing a chord) and for the third nine notes every 
fifth instrument. This system may be presented thus: 
(Fir st nine notes) 
2 4 6 8 
1 3 5 7 
9 2 4 6 
8 1 3 5 
7 9 2 4 
6 8 1 3 
5 7 9 2 
4 6 8 1 
3 5 7 9 
(Second nine notes) 
4 8 3 7 
2 6 1 5 
9 4 8 3 
7 2 6 1 
5 9 4 8 
3 7 2 6 
1 5 9 4 
8 3 7 2 
6 1 5 9 
(Third nin e notes) 
5 1 6 2 
7 3 8 4 
9 5 1 6 
2 7 3 8 
4 9 5 1 
6 2 7 3 
8 4 9 5 
1 6 2 7 
3 8 4 9 
431-he structure of this section can be related both to systemic and "machine" 
music in John White's sense of the term. Certainly it would seem to conform 
to Paul Griffiths' definition of "systemic" in New Grove, vol 18,481; "A term 
introduced in the 1960's ... large-scale rhythmic schemes based on integers (Hobbs, White) ... In most cases the rhythmic repetition is coupled with an 
unwavering tonality. " 
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It may be pointed out that the second and third sets of 
numbers are in fact identical, albeit with the chords in a different 
order. I was not unduly worried by this; given the ranges of my 
various instruments it is in fact quite difficult to devise a system 
which will allow adherence to my rule 2 above. In particular, there 
are considerable problems trying to keep the recorder, saxophone 
and voice - all of which overlap for a large proportion of their 
ranges - apart. 
Part Three is a short coda (see Ex 15) which presents cells 6, 
3,12 and 10 in double augmentation and cells 8 and 1 in single 
augmentation. 
The interest of the piece, as far as I was concerned, lay not 
only in thwarting the audience's expectations (the Nymanesque 
opening would probably lead it to believe that the sequence of 
events would be essentially unchanged throughout) but also in 
presenting problems for the performers which look easily soluble 
on paper but which are if fact of considerable difficulty in 
practice. I am thinking especially of bars 14 et seq. where the ear 
is determined to place the first B of the bar as the strong beat. The 
Maarten Alteng Ensemble's solution (with my blessing) was to 
emphasize the third B in the bar, thus making the previous two 
seem like anacruses. 
The score and recording represent the piece as it was first 
performed in Amsterdam in February 1999. After the performance, 
however, it occurred to me that the audience might understand it 
better if they first heard the original Satie piece which gave rise to 
the generative processes. I am therefore planning to arrange it for 
the ensemble and have it performed (the concert is to be repeated 
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in Amsterdam, Rotterdam, Bergen and Tokyo in the next twelve 
months) as an introduction to my piece. 44 
As an addendum to the above: a further performance was 
given in London in June 2000 by Sounds Positive, an ensemble of 
seven instruments (flute, oboe, bass clarinet, sax, trumpet, 
trombone and piano). Arranging a piece which contains so many 
doublings is not a particularly difficult exercise, but Part Two 
demanded considerable rethinking. I decided to restrict each bar 
to three instruments. I then devised a system wherein every second 
instrument played in a series of trios. This gives the numbers: 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 
a second system, where every third instrument plays in trios, gives: 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 
I then alternated these two sets. When I reached the last set (367) I 
reversed direction without repeating the 367 trio. This gave a total 
of twenty-seven trios, which used up the twenty-seven available 
pitches. I do not always have the good fortune to discover a more 
44At the time of concluding this thesis (November 2001) this plan had not so 
far come to fruition 
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satisfactory system when making an arrangement. The complete 
set of trios is given below. 
1 1 1 1 1 1 
2 2 2 2 2 
3 3 3 3 3 
4 4 4 4 4 
5 5 5 5 5 5 
6 6 6 6 6 
7 7 7 7 
1 1 1 1 
2 12 2 2 2 2 2 
1 3 3 3 3 
4 I4 4 4 4 4 
1 5. 5 5 5 5 
6 6 6 6 6 
7 17 7 7 7 
11 
3 
4 
5 
7 
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4. SONG CANTUSOUE CONGRUA 
This piece was written for performance by the Hilliard 
Ensemble, who in 1994 ran a competition for composers as a 
means of generating new works. So many pieces were written that 
it has taken the Hilliard some years to programme them; Sono 
Can tusq ue Congrua was given its first performance in Cambridge in 
August 1998 as the opening work in a concert entitled Before and 
after Minimalism. 
Writing for the Hilliard Ensemble presents the composer with 
an unusual situation. If one writes for a particular string quartet, 
even one as unusual as the Kronos, one knows that there are other 
quartets in the world who can do equal justice to one's work. The 
Hilliard, however, have a unique sound and unique talents which to 
some extent dictate the kind of music which will be composed for 
them. Since they are probably best known for their performances 
and recordings of medieval music, I decided to set texts from that 
period which attempted to define the nature of music. To continue 
the discussion of word-setting begun in connection with No One 
May Have The Same Knowledge Again (see above) I found Latin a 
useful language in which to work in that its words can be broken 
up and used rhythmically - as Stravinsky does in his Symphony of 
Psalms and Oedipus Rex - without the effect seeming odd. I 
could be as expressive or inexpressive with the text as I chose. The 
texts are as follows: 
1. Quis est musica? Veraciter canendi scientia et facilis ad canendi 
perfectionem via. ("Odo": Dßalogus de Musica (early 11th century) 
(What is music? The science of singing truly and the easy way to 
perfection in singing) 
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2. Quoniam musica est de sono relato ad numeros auf e contra, 
necessarium est musicis utrumque numerum scilicet et sonum 
considere. (Johannes de Muris: Notitia artis musicae, c. 1319) 
(Because music concerns sounds related to numbers and the 
reverse, it is necessary for musicians to consider both) 
3. Musics est ars vel scientia de sonn numerato harmonica sumpto 
ad cantandum facilius deputata (Johannes de Grocheo: De Musica, 
c. 1300) 
(Music is the art or science of numbered sound, associated with 
musical works directed to easier singing) 
4. Musica est scientia recte modulandi, sono cantusque congrua. 
(Aurelian of Reome: Musica Disciplina, c. 843) 
(Music is the science of ordering things well, appropriate to sound 
and song) 
5. Musica quid est? Bene modulandi scientia. Bene modulari quid 
est? Melos suavisonum moderari sed haec quantum ad artem. 
(Scola Enchiriadis : late 9th century) 
(What is music? The knowledge of good musical order. What is the 
knowledge of good musical order? To control a sweet-sounding 
melody but with respect to art (skill)) 
Taken together these texts seemed to suggest that numerical 
procedures might be appropriate for at least some of the piece. I 
therefore decided to use canon, my own version of canon, 
interspersed with freely composed sections. 
Section I sets text 1. The question, Quis est musica? ( freely 
set throughout) is posed first by the countertenor, with the reply 
being stated as a canon at the fifth by tenor 1 and bass. The 
question is set again for all four voices, and the canon is repeated 
a fourth higher by the countertenor and tenor 1, while tenor 2 and 
the bass provide a shifting drone bass in rhythmic canon. 
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The second half of the section repeats this process, but with the 
canons in inversion. The section ends with a final statement of the 
question. 
Section II sets texts 2 and 3 as a double canon. The basic 
rhythmic unit, to which each syllable is set, is a quaver. Tenor 1 
and the bass follow each sung word with a silence equal to the 
length of that word; the countertenor and tenor 2 add one quaver 
to this duration. The point of entry for each voice is calculated 
from its distance from the end of the section, where the next 
sound should be a rhythmic unison. 
Section III is a free setting, in near rhythmic unison, of text 4. 
Section IV uses simple isorhythms (the bass has a two-bar 
repeating structure, tenor 2 three-bars - though the text is in fact 
split into two six bar sections - the upper two voices four bars) 
with each voice restricted to two notes a tone apart. The words are 
drawn from text 2. 
Section V, setting text 5 is in two parts. The first is eight bars 
long, bars 5-8 being an inversion of 1-4; the second is freely 
composed. 
Section VI is mostly concerned with ostinati in tenor 1, tenor 
2 and the bass, being five, six and four quavers long respectively, 
while the countertenor sings notes six quavers long separated by 
silences of five quavers. The words are drawn from text 2. 
Section VII is a variant of section III, setting the same text. 
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5. FIFTY IN TWO THOUSAND 
This piece was written during July and August 2000. The title 
refers to my age in that year, and the number fifty was also used as 
part of the compositional procedure; structurally the work is 
comparable to No One May Ever Have The Same Knowledge Again 
in that it consists of a number of discrete sections of equal length 
but here there are fifty sections rather than the twenty-eight of the 
earlier work. Because I intended to present the work on its own as 
a solo concert to mark my birthday the question of duration arose 
at an early stage in the planning; I decided that fifty minutes was 
too short for an evening's entertainment but that 100 minutes was 
too long. Therefore I settled for fifty ninety-second pieces, making 
seventy-five minutes in all. 
In No One May Ever Have The Same Knowledge Again the 
sections were divided into areas of similar material governed by 
the concept of travel from one planet to the next. In the new piece 
it seemed logical to divide the fifty sections into five "decades", 
with each set of ten pieces being linked in some way. I also wanted 
to interweave the sets (or strands, as I came to think of them) in 
some systemic fashion. In order to devise this system I wrote 
down the letters A -E, representing the five strands, in the following 
order: 
A B C D E: A B C D E 
A: A B C D E: B C D E 
A B: A B C D E: C D E 
A B C: A B C D E: D E 
A B C D: A B C D E: E 
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(The colons and underlining are inserted in order to elucidate the 
structure; they have no other significance. ) 
At first I read these columns from left to right and from top 
to bottom, but I realised that this would result in a rather 
unvarying structure, with all five strands being presented within 
the first five sections of the piece and with the order of the 
sections remaining basically unchanged throughout the piece. 
Therefore I decided to read instead up and down the columns, 
beginning at the bottom left and ending at the bottom right. This 
gave me a structure where the A strand played for the first five 
sections and ended roughly halfway through the piece, while the E 
strand began as A was ending and similarly closed the piece with 
the last five sections. This structure is presented as Example 16. 
I preferred this modus operand um firstly for presenting me 
with an interesting and novel compositional structure, and 
secondly for its effect on the listener, who would gradually learn to 
integrate the new strands of material into the overall sound world 
of the work, would be surprised by a new strand appearing half- 
way through and would therefore, i hoped, be more receptive to 
concentrating through a continuous seventy-five minute piece. 
This concern for audience sensibilities might seem overly 
populist, and is not one with which I have always concerned 
myself; my two-piano piece The Remorseless Lamb (1970) for 
example, presents around fifty minutes of completely unvarying 
texture based on a random redistribution of a four-hand 
arrangement of Bach's Sheep May Safely Graze. My duo 
percussion piece Heavy Viking Systems (c. 1974) is twenty-five 
minutes of very loud music where the textures inxorably thin 
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according to the systems used. However the new work was a solo 
piece, and I am acutely aware, as a performer of theatre as well as 
concert music, of the extent to which the audience is "with" one or 
not during performance. I am not saying that, had the structure 
decreed otherwise, I would have changed it in order to 
accommodate the perceived concentration-span of the audience, 
but simply that I was pleased it had turned out the way it had. 
At the same time that I was working on the structure of the 
piece I was also preoccupied with its instrumentation. Previous 
solo works for myself have either been scored for piano (my first 
instrument) or percussion (my second). On this occasion I 
decided to combine the two. Most of my percussion pieces - 
mostly written for myself and composer John White - have used a 
combination of bells, blocks and drums. I decided I wanted to 
concentrate on bells in this instance -a preoccupation with a great 
many composers through the centuries 45 Since bells tend to be 
basically pitched instruments it seemed important that I 
determined the precise nature of these pitches before beginning 
work on the piece. I acquired a Tibetan Singing Bowl and two 
cowbell-like instruments, and added to these a drum-kit cowbell, a 
suspended alarm bell and a tuned gong. I now had three "bells" 
(tuned approximately to c', g', and c") and three "gongs" 
(approximately Eb, a and e") 
It was at this point that I became worried that I did not 
have enough sound sources to generate a seventy-five minute 
work. I had written long piano pieces, or sets of pieces, 
previously, but they were basically expressive works, and I was 
45There was also, of course, the celebratory- nature of bells, in this case 
birthday bells. I was actually unconscious of this until it was pointed out to 
me by the composer Howard Skempton after hearing the work. 
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determined that the new piece would be abstract in nature -a new 
procedure for a new century. I was also concerned that integrating 
the sounds of the piano and the percussion was going to prove 
difficult; the overtone structure of the piano just did not seem to 
blend with that of the percussion instruments. Once again chance 
lent a hand. I had already made a booking for the concert at the 
British Music Information Centre in London for the 12th of 
September - the nearest available date to my birthday on the 9th. 
September 12 is the birthday of John Cage, and I felt that a homage 
to one of the great composers of the twentieth century, who had 
influenced my own work so much in earlier years would be an 
appropriate gesture in the opening year of the twenty-first. So for 
the first time in my career I decided to employ prepared piano, in 
order to bridge the gap between the piano and percussion sounds. 
Since I was using only six percussion instruments it seemed fitting 
to use a similar number of preparations. In the event I prepared 
five notes (the five black notes ascending from f#) with two screws 
inserted side by side for each note. This preparation produces a 
fundamental D (in the case of f#) with similar shifts in the other 
four notes. Once again I was after a bell-like sound, and the screws 
were taped together to avoid buzzing. 
I now had three sound sources, but five strands of material. 
It was at this point that I added a fourth source, a Yamaha DX100 
keyboard. Continuing the idea of bell sounds I used the tubular 
bells voice on the instrument. This is a voice rich in overtones, 
with a fundamental a major third below the nominal pitch of the 
note played. At some point while I was experimenting with 
combining all the sounds I found that detuning the keyboard by a 
quarter-tone produced a considerably enhanced range of 
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possibilities. (I made use of Ives' research into quarter-tone chords 
as employed in his pieces for two pianos). 
I decided that the four sound sources should always be 
employed in pairs. There are six pairings possible, but one of 
these, piano and percussion, I had already rejected as 
unsatisfactory. I could therefore assign instrumentations to each 
of the five strands as follows: 
A: Keyboard, percussion 
B: Piano, preparations 
C: Keyboard, preparations 
D: Percussion, preparations 
E: Piano, keyboard 
I now had a structure determined, and an instrumentation. I 
decided to write each strand separately without regard for how 
they were to fit together in the final work, feeling that a little 
Cagelan indeterminacy would not be out of place. Before starting 
the actual writing of the notes I made a further structural decision 
regarding horizontal density (i. e. the number of notes hit one after 
the other)46; strands A and D were to move from lesser to greater 
density, strands B and F from greater to lesser and strand C, being 
in the middle, would provide an echo by moving from lesser to 
greater and back again. The overall effect of this decision was that 
the piece would begin and end with minimum activity. As far as 
dynamics were concerned I was mindful of, firstly, the delicacy of 
the preparations - if the keys were hit too hard they tended to 
46So ten single notes played at one-second intervals were considered to be 
more dense than two six-note chords played at five-second intervals. 
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move, and there would be no opportunity to reset them in the 
course of performance - and, secondly, the desirability of having 
one constant volume setting for the keyboard (less to worry about 
during the concert). As a result, the volume level stays relatively 
consistent throughout. 
Loosely speaking, each strand is a set of variations, with 
different characteristics for each strand governed by its particular 
sound world. 
Strand A (keyboard and percussion): Each section is a 
palindrome. The music exploits the pitch relations between the two 
sound sources by means of - for the most part - three-note 
chords, of which two are a fourth or a fifth apart, except for one 
instance, and are played on the keyboard. There is a limited gamut 
of chords, which tend to recur from variation to variation. The 
measuring unit for this strand is ten seconds for the first three 
variations and five seconds thereafter. As I was writing this strand I 
found the ever-increasing number of events strangely reminiscent 
of the later works of Yves Tanguy, where his desert landscapes are 
populated by more and more amorphous shapes. 
Strand B (piano, preparations): The majority of the variations 
are tripartite, each section lasting thirty seconds at a consistent 
tempo of ninety-six beats to the minute. In variations one to four 
the right hand presents an ostinato figure combining normal and 
prepared notes in the middle of the keyboard. After this has been 
established the left hand plays a simple consecutive-fifths figure 
and then an oscillating fifth-and-fourth figure in the treble. The 
second and third sections repeat this material successively one 
step lower in pitch. Variation five is in five sections, each 
consisting of one two-bar repeat in 7/8 time followed by another. 
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In the first the left hand plays two prepared notes (constant 
throughout the variation) while the right hand plays a three-note 
figure which descends stepwise in a Mode Two scale over the 
course of the variation. In the second the left hand plays a 
gradually descending series of fifths while the right punctuates 
with a prepared note, again held constant throughout the 
variation. 
Variation six is again in three parts, with an oscillating and 
gradually descending sequence of fifths in the left hand punctuated 
by a faster moving pattern of preparations in fourths and a higher 
pattern in rhythmic canon which recalls the more extended pattern 
in the first three variations. 
Variation seven is in four parts. In each, a gradually 
lengthening pattern of normal and prepared notes is presented 
identically; solo in the first part, with a drone bass in fifths in the 
second, with the drone raised by a tone in the third, and finally 
with a skeletal version of the high oscillating figure. 
Variations eight to ten are again in three parts, each 
rhythmically identical. In variation eight the right hand figure 
descends stepwise, the right-hand fifths - played above the right 
hand - remain the same throughout, and the lower fifth which ends 
each section also descends. In variations nine and ten the whole 
structure descends stepwise, although the final figures in variation 
ten are a step lower than expected, with the very last sequence in 
the treble an octave higher. 
Strand C (keyboard, preparations): Since this strand was to 
move from lesser to greater density and back again I decided that 
the first five variations would be repeated in reverse order to 
produce variations six to ten (so 1,2,3,4,5: 5,4,3,2,1). In each 
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while the keyboard begins in unison and then interjects one or two 
single notes to take it gradually out of phase with the preparations. 
Variations one to three are in ABA form; when the single 
interjected note has brought the two hands into phase again a two- 
note figure is employed to similar effect. The single-note 
interjection is then repeated. In variations four and five the pattern 
ends when the two-note interjected figure has returned to be in 
phase with the preparations. The reason for this is simply practical; 
if I had used the ABA form as in the other variations I would have 
had to play the music impractically fast to get through the whole 
system in ninety seconds. 
Strand n (percussion, preparations): This section utilises the 
five-bell change-ringing pattern known as Bob Doubles. Change 
ringing patterns are a fallow field for systemic composers, being 
closed number systems which can be utilised In various ways. 
Several of the works written for the Promenade Theatre Orchestra, 
the group of whom, together with John White, Hugh Shrapnel and 
Alec Hill, I was a member in the early 1970's were based around 
these patterns. 
Bob Doubles is a course with forty changes. These are 
12345 13524 15432 14253 
21345 31254 51342 41523 
24153 32145 53124 45132 
42513 23415 35214 54312 
45231 24351 32541 53421 
54321 42531 23451 35241 
53412 45213 24315 32514 
35142 54123 42135 23154 
31524 51432 41253 21345 
13254 15342 14523 12435 
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I chose this pattern because the number of notes can be 
fitted into the ninety seconds without having to play too fast; and, 
of course, because there are as many notes as I had preparations. 
Variations one and three present half the pattern, (that is, the first 
two columns) with variations two and four providing the other 
half. Variations five to ten use the whole pattern. Rhythmically the 
variations move to progressively shorter note values as seen in 
Example 17. The tempo is 120 beats to the minute in every 
variation except five, where the number of notes demanded 140 
and six, where 126 beats were required. The change-ringing 
pattern is accompanied by single "gong" notes. In variations one 
to four and seven to ten, after half the pattern has been played 
there is a contrasting middle section, usually at a related tempo, 
which gradually expands and then contracts a simple figure played 
on bells and preparations 47 The extent of this section is purely 
dependent on the time available for it; variations five and six 
require the whole ninety seconds to make their way through the 
basic pattern, and variation seven has time for only four additional 
notes. 
Strand E (piano, keyboard): This strand was freely composed, 
though it shares with other strands the use of repetition, a limited 
gamut of sounds and a preponderance of fourths and fifths. The 
piano is restricted to a narrow compass, mostly c' to c"'. Only at 
the very end of the piece are lower notes (d and e) used. The 
reason for this was the sound world the combination of 
instruments evoked - that of the toy pianos which I had used in the 
Promenade Theatre Orchestra. We had also used small percussion 
instruments, as well as the change ringing patterns, as mentioned 
47It thus mirrors the palindromic form of Strand A. 
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above. It is perhaps ironic that my wish to write a "new piece of 
music for a new century" would actually take me back in many 
respects to the music of 30 years previously! Our pasts are not so 
easily buried... 
One other factor should be dealt with at this point. Every 
piece I had written up to this date could be performed by other 
performers, given the notation (generally conventional) and the 
instrumentation (generally reproducible). Fifty in Two Thousand is 
the only piece I have written which could be described as 
"performer-specific"; it can only be played on the particular 
instruments I gathered together (though of course it could be 
played by someone else using those instruments). The desire I had 
to record the work is perhaps indicative of this fact; although it 
had not been apparent to me in the writing, it is clear in the 
afterlife of the piece that it is a very personal statement. 
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Appendix 1: Scale Patterns 
My researches into the total possible number of scales was 
prompted by Conrad Cork's computer-generated program which 
was itself an attempt to systematise the work originally done by 
Busoni: 
I have made an attempt to exhaust the possibilities of the 
arrangement of degrees within the seven-note scale; and 
succeeded, by raising and lowering the intervals, in establishing 
one hundred and thirteen different scales. These 113 scales (within 
the octave C-C) comprise the greater part of our familiar twenty- 
four keys, and, furthermore, a series of new keys of peculiar 
character. so 
As Cork points out, Busoni's method of generating these 
scales was hardly scientific; the number 113 resulted from his 
gradually altering aC major scale by adding flats, sharps, and later 
double flats and sharps; in so doing he inadvertently included three 
scales twice. He later added a further thirty-one scales under the 
heading "Andere Versuche". It should also be pointed out that 
seven of his scales contain major thirds. Whilst there is no reason 
why this interval should be excluded from a scale the fact remains 
that in Western Art Music the largest interval usually considered is 
a minor third. Both Cork's and my work proceed from this 
assumption, while sharing Busoni's rule that a scale should repeat 
its starting note one octave higher. Without this second rule, Cork 
has demonstrated that the total possible number of scales is three 
to the power of the number of notes in the scale. With it, the 
numbers are reduced to 
50Busoni, F. Sketch of a new Esthetic of Music (New York: Dover Publications, 
1962) 
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30 five-note scales 
141 six-note scales 
266 seven-note scales 
266 eight-note scales 
156 nine-note scales 
55 ten-note scales. 49 
In the main body of the thesis I have described how I reduced 
these numbers still further by considering the scales intervallically. 
What follows (as List A) are my final numberings for what I have 
termed the Basic Scales; the unique patterns of intervals which 
may be transposed horizontally in order to generate 'families' of 
scales (so scale 738 represents all the "white-note" scales - 738.1 
is the locrian mode, 738.2 the ionian and so on). The order in 
which they appear in my list is the same as in Cork's. 
After that (as List B) I have notated all Cork's scales 
intervallically, demonstrating the relationship between the Basic 
Scales and their horizontal transpositions. The Basic Scales are 
underlined. All the others are followed by two numbers; the first 
states which Basic Scale it is allied to, the second gives the degree 
of horizontal transposition. Thus 005 in the five-note list begins 
on the fifth interval of Basic Scale 004. 
49 These numbers may be generated by the formula: 
S: 5! /(1! 1! 3! ) + 5! /(0! 3! 2! ) 30 
6: 6! /(3! 0! 3! ) + 6! /(2! 2! 2! ) +6! (1! 4! 1! ) +6! / (0! 6! 0! ) 141 
7: 7! /(4! 1! 2! ) + 7! /(3! 3! 1! ) +7! /(2! 5! 0! ) 266 
8: 8! /(6! 0! 2! ) + 8! /(5! 2! 1! ) +8! /(4! 4! 0! ) 266 
9: 9! /(7! 1! 1! ) +9! /(6! 3! 0! ) 156 
10: 10! /(9! 0! 1! ) + 10! /(8! 2! 0! ) 55 
I am grateful for Dr Martin Turner of De Montfort University for providing 
me with these figures. 
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List A 
Five-Note Scales 
501: 12333 
502: 13233 
503: 13323 
504: 13332 
505: 22233 
506: 22323 
Six Note Scales 
601: 111333 
602: 112233 
603: 112323 
604: 112332 
605: 113133 
606: 113223 
607: 113232 
608: 113313 
609: 113322 
610: 121233 
611: 121323 
612: 121332 
613: 122133 
614: 1 22223 
615: 122232 
616: 122313 
617: 122322 
618: 123123 
619: 123132 
620: 123213 
621: 123222 
622: 131313 
623: 131322 
624: 132132 
625: 132222 
626: 222222 
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Seven-Note Scales 
701: 1111233 
702: 1111323 
703: 1111332 
704: 1112133 
705: 1 112223 
706: 1112232 
707: 1112313 
708: 1112322 
709: 1113123 
710: 1113132 
711: 1113213 
712: 1113222 
713: 1113312 
714: 1121133 
715: 1121223 
716: 1121232 
717: 1121313 
718: 1121-322 
719: 1122123 
720: 1122132 
721: 1122213 
722: 1122222 
723: 1122312 
724: 1123113 
725: 1123122 
726: 1123212 
727: 1131132 
728: 1131213 
729: 1131222 
730: 1131312 
731: 1132122 
732: 1132212 
733: 1212123 
734: 1212132 
735: 1212213 
736: 1212222 
737: 1213122 
738: 1221222 
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8-Note Scales 
801: 1 1 1 1 1 1 3 3 
802: 1 1 1 1 1 2 2 3 
803: 1 1 1 1 1 2 3 2 
804: 1 1 1 1 1 3 1 3 
805: 1 1 1 1 1 3 2 2 
806: 1 1 1 1 2 1 2 3 
807: 1 1 1 1 2 1 3 2 
808: 1 1 1 1 2 2 1 3 
809: 1 1 1 1 2 2 2 2 
810: 1 1 1 1 2 3 1 2 
811: 1 1 1 1 3 1 1 3 
812: 1 1 1 1 3 1 2 2 
813: 1 1 1 1 3 2 1 2 
814: 1 1 1 2 1 1 2 3 
815: 1 1 1 2 1 1 3 2 
816: 1 1 1 2 1 2 1 3 
817: 1 1 1 2 1 2 2 2 
818: 1 1 1 2- 1 3 1 2 
819: 1 1 1 2 2 1 1 3 
820: 1 1 1 2 2 1 2 2 
821: 1 1 1 2 2 2 1 2 
822: 1 1 1 2 3 1 1 2 
823: 1 1 1 2 1 1 1 2 
824: 1 1 1 3 1 1 2 2 
825: 1 1 1 3 1 2 1 2 
826: 1 1 1 3 2 1 1 2 
827: 1 1 2 1 1 2 1 3 
828: 1 1 2 1 1 2 2 2 
829: 1 1 2 1 1 3 1 2 
830: 1 1 2 1 2 1 1 3 
831: 1 1 2 1 2 1 2 2 
832: 1 1 2 1 2 2 1 2 
833: 1 1 2 2 1 1 2 2 
834: 1 1 2 2 1 2 1 2 
835: 1 2 1 2 1 2 1 2 
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9-Note Scales 
901: 111111123 
902: 111111132 
903: 111111213 
904: 111111222 
905: 111111312 
906: 111112113 
907: 111112122 
908: 111112212 
910: 111113112 
911: 111121113 
912: 111121122 
913: 111121212 
914: 111122112 
915: 111131112 
916: 111211122 
917: 111211212 
918: 111212112 
10-note Scales 
1001: 1 111111113 
1002: 1111111122 
1003: 1111111212 
1004: 1111112112 
1005: 1111121112 
1006: 1111211112 
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List B 
Five-Note Scales 
001: 1 2 3 3 3 
002: 1 3 2 3 3 
003: 1 3323 
004: 1 3332 
005: 2 1 3 3 3(4/5) 
006: 2 2 2 3 3 
007: 2 2 3 2 3 
008: 2 2 3 3 2(6/2) 
009: 2 3 1 3 3(3/4) 
010: 2 3 2 2 3(7/4) 
011: 2 3 2 3 2(7/2) 
012: 2 3 3 1 3 (2/3) 
013: 2 3 3 2 2(6/3) 
014: 2 3 3 3 1 (1/2) 
015: 3 1 2 3 3(1/5) 
016: 3 1 3 2 3 (2/5) 
017: 3 1 3 3 2(3/5) 
018: 3 2 1 3 3(4/4) 
019: 3 2 2 2 3(6/5) 
020: 3 2 2 3 2(7/5) 
021: 3 2 3 1 3 (3/3) 
022: 3 2 3 2 2(7/3) 
023: 3 2 3 3 1 (2/2) 
024: 3 3 1 2 3(1/4) 
025: 3 3 1 3 2(2/4) 
026: 3 3 2 1 3(4/3) 
027: 3 3 2 2 2(6/4) 
028: 3 3 2 3 1(3/2) 
029: 3 3 3 1 2(1/3) 
030: 3 3 3 2 1(4/2) 
Six Basic Scales, each having five transpositions 
69 
Six-Note Scales 
001: 1 1 1 3 3 3 
002: 1 1 2 2 3 3 
003: 1 1 2 3 2 3 
004: 1 1 2 3 3 2 
005: 1 1 3 1 3 3 
006: 1 1 3 2 2 3 
007: 1 1 3 2 3 2 
008: 1 1 3 3 1 3 
009: 1 1 3 3 2 2 
010: 1 1 3 3 3 1 
011.1 2 1 2 3 3 
012: 1 2 1 3 2 3 
013: 1 2 1 3 3 2 
014: 1 2 2 1 3 3 
015: 1 2 2 2 2 3 
016: 1 2 2 2 3 2 
017: 1 2 2 3 1 3 
018: 1 2 2 3 2 2 
019: 1 2 2 3 3 1 
020: 1 2 3 1 2 3 
021: 1 2 3 1 3 2 
022: 1 2 3 2 1 3 
023: 1 2 3 2 2 2 
024: 1 2 3 2 3 1 
025: 1 2 3 3 1 2 
026: 1 2 3 3 2 1 
027: 1 3 1 1 3 3 
028: 1 3 1 2 2 3 
029: 1 3 1 2 3 2 
030: 1 3 1 3 1 3 
031: 1 3 1 3 2 2 
032: 1 3 1 3 3 1 
033: 1 3 2 1 2 3 
034: 1 3 2 1 3 2 
035: 1 3 2 2 1 3 
036: 1 3 2 2 2 2 
037: 1 3 2 2 3 1 
038: 1 3 2 3 1 2 
039: 1 3 2 3 2 1 
040: 1 3 3 1 1 3 
041: 1 33122 
042: 1 33131 
(1/2) 
(2/2) 
(3/2) 
(11/3) 
(4/2) 
(8/5) 
(17/5) 
(22/5) 
(5/2) 
(21/4) 
(31/3) 
(6/2) 
(12/3) 
(7/2) 
(5/4) 
(14/4) 
(8/2) 
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043: 1 3 3 2 1 2 (13/3) 
044: 1 3 3 2 2 1 (9/2) 
045: 1 3 3 3 1 1 (1/3) 
046: 2 1 1 2 3 3(4/6) 
047: 2 1 1 3 2 3(7/6) 
048: 2 1 1 3 3 2(9/6) 
049: 2 1 2 1 3 3 (13/6) 
050: 2 1 2 2 2 3 (16/6) 
051: 2 1 2 2 3 2(18/6) 
052: 2 1 2 3 1 3 (21/6) 
053: 2 1 2 3 2 2 (23/6) 
054: 2 1 2 3 3 1 (11/2) 
055: 2 1 3 1 2 3 (22/4) 
056: 2 1 3 1 3 2 (31/6) 
057: 2 1 3 2 1 3 (34/3) 
058: 2 1 3 2 2 2 (36/6) 
059: 2 1 3 2 3 1 (12/2) 
060: 2 1 3 3 1 2(14/3) 
061: 2 1 3 3 2 1 (13/2) 
062: 2 2 1 1 3 3(9/5) 
063: 2 2 1 2 2 3 (18/5) 
064: 2 2 1 2 3 2 (23/5) 
065: 2 2 1 3 1 3 (31/5) 
066: 2 2 1 .3 2 2(36/5) 
067: 2 2 1 3 3 1 (14/2) 
068: 2 2 2 1 2 3 (23/4) 
069: 2 2 2 1 3 2 (36/4) 
070: 2 2 2 2 1 3(36/3) 
071: 2 2 2 2 2 2 
072: 2 2 2 2 3 1 (15/2) 
073: 2 2 2 3 1 2(15/3) 
074: 2 2 2 3 2 1 (16/2) 
075: 2 2 3 1 1 3(6/4) 
076: 2 2 3 1 2 2 (15/4) 
077: 2 2 3 1 3 1 (17/2) 
078: 2 2 3 2 1 2 (16/3) 
079: 2 2 3 2 2 1 (18/2) 
080: 2 2 3 3 1 1(2/3) 
081: 2 3 1 1 2 3(3/5) 
082: 2 3 1 1 3 2(6/5) 
083: 2 3 1 2 1 3 (12/5) 
084: 2 3 1 2 2 2(15/5) 
085: 2 3 1 2 3 1 (20/2) 
086: 2 3 1 3 1 2(17/3) 
087: 2 3 1 3 2 1 (21/2) 
088: 2 3 2 1 1 3(7/4) 
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089: 2 3 2 1 2 2(16/4) 
090: 2 3 2 1 3 1 (22/2) 
091: 2 3 2 2 1 2 (18/3) 
092: 2 3 2 2 2 1 (23/2) 
093: 2 3 2 3 1 1 (3/3) 
094: 2 3 3 1 1 2(2/4) 
095: 2 3 3 1 2 1 (11/4) 
096: 2 3 3 2 1 1(4/3) 
097: 3 1 1 1 3 3(1/6) 
098: 3 1 1 2 2 3(2/6) 
099: 3 1 1 2 3 2(3/5) 
100: 3 1 1 3 1 3(5/6) 
101: 3 1 1 3 2 2(6/6) 
102: 3 1 1 3 3 1(8/6) 
103: 3 1 2 1 2 3 (11/6) 
104: 3 1 2 1 3 2(12/6) 
105: 3 1 2 2 1 3 (14/6) 
106: 3 1 2 2 2 2 (15/6) 
107: 3 1 2 2 3 1 (17/6) 
108: 3 1 2 3 1 2 (20/3) 
109: 3 1 2 3 2 1 (22/6) 
110: 3 1 3 1 1 3(8/4) 
111: 3 1 3 1 2 2(17/4) 
112: 3 1 3 -1 3 1 (30/2) 
113: 3 1 3 2 1 2 (21/3) 
114: 3 1 3 2 2 1 (31/2) 
115: 3 1 3 3 1 1(5/3) 
116: 3 2 1 1 2 3(4/5) 
117: 3 2 1 1 3 2(7/5) 
118: 3 2 1 2 1 3 (13/5) 
119: 3 2 1 2 2 2(16/5) 
120: 3 2 1 2 3 1 (21/5) 
121: 3 2 1 3 1 2 (22/3) 
122: 3 2 1 3 2 1 (34/2) 
123: 3 2 2 1 1 3(9/4) 
124: 3 2 2 1 2 2 (18/4) 
125: 3 2 2 1 3 1 (31/4) 
126: 3 2 2 2 1 2 (23/3) 
127: 3 2 2 2 2 1 (36/2) 
128: 3 2 2 3 1 1(6/3) 
129: 3 2 3 1 1 2(3/4) 
130: 3 2 3 1 2 1 (12/4) 
131: 3 2 3 2 1 1 (7/3) 
132: 3 3 1 1 1 3(1/5) 
133: 3 3 1 1 2 2(2/5) 
134: 3 3 1 1 3 1 (5/5) 
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135: 3 3 1 2 1 2 (11/5) 
136: 3 3 1 2 2 1 (14/5) 
137: 3 3 1 3 1 1(8/3) 
138: 3 3 2 1 1 2(14/4) 
139: 3 3 2 1 2 1(13/4) 
140: 3 3 2 2 1 1(9/3) 
141: 3 3 3 1 1 1(1/4) 
Twenty-six basic scales: twenty-two having six transpositions, two 
(020,034) having three, one (030) having two, one (071) having 
one. 
Seven-Note Scales 
001: 1 1 1 1 2 3 3 
002: 1 1 1 1 3 2 3 
003: 1 1 1 1 3 3 2 
004: 1 1 1 2 1 3 3 
005: 1 1 1 2 2 2 3 
006: 1 1 1 2 2 3 2 
007: 1 1 1 2 3 1 3 
008: 1 1 1 2 3 2 2 
009: 1 1 1 2 3 3 1 (1/2) 
010: 1 1 1 3 1 2 3 
011: 1 1 1 3 1 3 2 
012: 1 1 1 3 2 1 3 
013: 1 1 1 3 2 2 2 
014: 1 1 1 3 2 3 1 (2/2) 
015: 1 1 1 3 3 1 2 
016: 1 1 1 3 3 2 1 (3/2) 
017: 1 1 2 1 1 3 3 
018: 1 1 2 1 2 2 3 
019: 1 1 2 1 2 3 2 
020: 1 1 2 1 3 1 3 
021: 1 1 2 1 3 2 2 
022: 1 1 2 1 3 3 1 (4/2) 
023: 1 1 2 2 1 2 3 
024: 1 1 2 2 1 3 2 
025: 1 1 2 2 2 1 3 
026: 1 1 2 2 2 2 2 
027: 1 1 2 2 2 3 1 (5/2) 
028: 1 1 2 2 3 1 2 
029: 1 1 2 2 3 2 1 (6/2) 
030: 1 1 2 3 1 1 3 
73 
031: 1 1 2 3 1 2 2 
032: 1 1 2 3 1 3 1 (7/2) 
033: 1 1 2 3 2 1 2 
034: 1 1 2 3 2 2 1 (8/2) 
035: 1 1 2 3 3 1 1 (1/3) 
036: 1 1 3 1 1 2 3 (30/5) 
037: 1 1 3 1 1 3 2 
038: 1 1 3 1 2 1 3 
039: 1 1 3 1 2 2 2 
040: 1 1 3 1 2 3 1 (10/2) 
041: 1 1 3 1 3 1 2 
042: 1 1 3 1 3 2 1 (11/2) 
043: 1 1 3 2 1 1 3 (37/4) 
044: 1 1 3 2 1 2 2 
045: 1 1 3 2 1 3 1 (12/2) 
046: 1 1 3 2 2 1 2 
047: 1 1 3 2 2 2 1 (13/2) 
048: 1 1 3 2 3 1 1 (2/3) 
049: 1 1 3 3 1 1 2 (17/4) 
050: 1 1 3 3 1 2 1 (15/2) 
051: 1 1 3 3 2 1 1 (3/3) 
052: 1 2 1 1 1 3 3 (15/6) 
053: 1 2 1 1 2 2 3 (28/6) 
054: 1 2 1 1 2 3 2 (33/6) 
055: 1 2 1 1 3 1 3 (41/6) 
056: 1 2 1 1 3 2 2 (46/6) 
057: 1 2 1 1 3 3 1 (17/2) 
058: 1 2 1 2 1 2 3 
059: 1 2 1 2 1 3 2 
060: 1 2 1 2 2 1 3 
061: 1 2 1 2 2 2 2 
062: 1 2 1 2 2 3 1 (18/2) 
063: 1 2 1 2 3 1 2 (58/3) 
064: 1 2 1 2 3 2 1 (19/2) 
065: 1 2 1 3 1 1 3 (38/4) 
066: 1 2 1 3 1 2 2 
067: 1 2 1 3 1 3 1 (20/2) 
068: 1 2 1 3 2 1 2 (59/3) 
069: 1 2 1 3 2 2 1 (21/2) 
070: 1 2 1 3 3 1 1 (4/3) 
071: 1 2 2 1 1 2 3 (31/5) 
072: 1 2 2 1 1 3 2 (44/5) 
073: 1 2 2 1 2 1 3 (66/5) 
074: 1 2 2 1 2 2 2 
075: 1 2 2 1 2 3 1 (23/2) 
076: 1 2 2 1 3 1 2 (60/3) 
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077: 1 2 2 1 3 2 1 (24/2) 
078: 1 2 2 2 1 1 3 (39/4) 
079: 1 2 2 2 1 2 2 (74/4) 
080: 1 2 2 2 1 3 1 (25/2) 
081: 1 2 2 2 2 1 2 (61/3) 
082: 1 2 2 2 2 2 1 (26/2) 
083: 1 2 2 2 3 1 1(5/3) 
084: 1 2 2 3 1 1 2 (18/4) 
085: 1 2 2 3 1 2 1 (28/2) 
086: 1 2 2 3 2 1 1 (6/3) 
087: 1 2 3 1 1 1 3 (10/5) 
088: 1 2 3 1 1 2 2 (23/5) 
089: 1 2 3 1 1 3 1 (30/2) 
090: 1 2 3 1 2 1 2 (58/5) 
091: 1 2 3 1 2 2 1 (31/2) 
092: 1 2 3 1 3 1 1(7/3) 
093: 1 2 3 2 1 1 2 (19/4) 
094: 1 2 3 2 1 2 1 (33/2) 
095: 1 2 3 2 2 1 1 (8/3) 
096: 1 2 3 3 1 1 1 (1/4) 
097: 1 3 1 1 1 2 3 (7/6) 
098: 1 3 1 1 1 3 2 (12/6) 
099: 1 3 1 1 2 1 3 (20/6) 
100: 1 3 1 1 2 2 2 (25/6) 
101: 1 3 1 1 2 3 1 (30/6) 
102: 1 3 1 1 3 1 2 (38/6) 
103: 1 3 1 1 3 2 1 (37/2) 
104: 1 3 1 2 1 1 3 (41/4) 
105: 1 3 1 2 1 2 2 (60/6) 
106: 1 3 1 2 1 3 1 (38/2) 
107: 1 3 1 2 2 1 2 (66/3) 
108: 1 3 1 2 2 2 1 (39/2) 
109: 1 3 1 2 3 1 1 (10/3) 
110: 1 3 1 3 1 1 2 (20/4) 
111: 1 3 1 3 1 2 1 (41/2) 
112: 1 3 1 3 2 1 1(11/3) 
113: 1 3 2 1 1 1 3 (11/5) 
114: 1 3 2 1 1 2 2(24/5) 
115: 1 3 2 1 1 3 1 (37/5) 
116: 1 3 2 1 2 1 2 (59/5) 
117: 1 3 2 1 2 2 1(49/2) 
118: 1 3 2 1 3 1 1(12/3) 
119: 1 3 2 2 1 1 2(21/4) 
120: 1 3 2 2 1 2 1 (46/2) 
121: 1 3 2 2 2 1 1 (13/3) 
122: 1 3 2 3 1 1 1 (2/4) 
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123: 1 3 3 1 1 1 2 (4/5) 
124: 1 3 3 1 1 2 1 (17/5) 
125: 1 3 3 1 2 1 1 (15/3) 
126: 1 3 3 2 1 1 1 (3/4) 
127: 2 1 1 1 1 3 3 (3/7) 
128: 2 1 1 1 2 2 3 (6/7) 
129: 2 1 1 1 2 3 2 (8/7) 
130: 2 1 1 1 3 1 3 (11/7) 
131: 2 1 1 1 3 2 2 (13/7) 
132: 2 1 1 1 3 3 1 (15/7) 
133: 2 1 1 2 1 2 3 (19/7) 
134: 2 1 1 2 1 3 2 (21/7) 
135: 2 1 1 2 2 1 3 (24/7) 
136: 2 1 1 2 2 2 2 (26/7) 
137: 2 1 1 2 2 3 1 (28/7) 
138: 2 1 1 2 3 1 2 (31/7) 
139: 2 1 1 2 3 2 1 (33/7) 
140: 2 1 1 3 1 1 3 (37/7) 
141: 2 1 1 3 1 2 2 (39/7) 
142: 2 1 1 3 1 3 1 (41/7) 
143: 2 1 1 3 2 1 2(44/7) 
144: 2 1 1 3 2 2 1 (46/7) 
145: 2 1 1 3 3 1 1 (17/3) 
146: 2 1 2 .1 1 2 3 (33/5) 
147: 2 1 2 1 1 3 2(46/5) 
148: 2 1 2 1 2 1 3 (59/7) 
149: 2 1 2 1 2 2 2 (61/7) 
150: 2 1 2 1 2 3 1 (58/2) 
151: 2 1 2 1 3 1 2 (66/7) 
152: 2 1 2 1 3 2 1 (59/2) 
153: 2 1 2 2 1 1 3(44/4) 
154: 2 1 2 2 1 2 2 (74/7) 
155: 2 1 2 2 1 3 1 (60/2) 
156: 2 1 2 2 2 1 2 (74/3) 
157: 2 1 2 2 2 2 1 (61/2) 
158: 2 1 2 2 3 1 1(18/3) 
159: 2 1 2 3 1 1 2 (23/4) 
160: 2 1 2 3 1 2 1 (58/4) 
161: 2 1 2 3 2 1 1 (19/3) 
162: 2 1 3 1 1 1 3 (12/5) 
163: 2 1 3 1 1 2 2 (25/5) 
164: 2 1 3 1 1 3 1 (38/5) 
165: 2 1 3 1 2 1 2(60/5) 
166: 2 1 3 1 2 2 1 (66/2) 
167: 2 1 3 1 3 1 1 (20/3) 
168: 2 1 3 2 1 1 2(24/4) 
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169: 2 1 3 2 1 2 1 (59/4) 
170: 2 1 3 2 2 1 1(21/3) 
171: 2 1 3 3 1 1 1(4/4) 
172: 2 2 1 1 1 2 3 (8/6) 
173: 2 2 1 1 1. 3 2 (13/6) 
174: 2 2 1 1 2 1 3 (21/6) 
175: 2 2 1 1 2 2 2 (26/6) 
176: 2 2 1 1 2 3 1 (31/6) 
177: 2 2 1 1 3 1 2 (39/6) 
178: 2 2 1 1 3 2 1 (44/6) 
179: 2 2 1 2 1 1 3 (46/4) 
180: 2 2 1 2 1 2 2(61/6) 
181: 2 2 1 2 1 3 1(66/6) 
182: 2 2 1 2 2 1 2 (74/6) 
183: 2 2 1 2 2 2 1 (74/2) 
184: 2 2 1 2 3 1 1 (23/3) 
185: 2 2 1 3 1 1 2 (25/4) 
186: 2 2 1 3 1 2 1 (60/4) 
187: 2 2 1 3 2 1 1(24/3) 
188: 2 2 2 1 1 1 3 (13/5) 
189: 2 2 2 1 1 2 2(26/5) 
190: 2 2 2 1 1 3 1(39/5) 
191: 2 2 2 1 2 1 2 (61/5) 
192: 2 2 2 1 2 2 1 (74/5) 
193: 2 2 2 1 3 1 1 (25/3) 
194: 2 2 2 2 1 1 2 (26/4) 
195: 2 2 2 2 1 2 1 (61/4) 
196: 2 2 2 2 2 1 1 (26/3) 
197: 2 2 2 3 1 1 1 (5/4) 
198: 2 2 3 1 1 1 2 (5/5) 
199: 2 2 3 1 1 2 1 (18/5) 
200: 2 2 3 1 2 1 1 (28/3) 
201: 2 2 3 2 1 1 1 (6/4) 
202: 2 3 1 1 1 1 3 (2/6) 
203: 2 3 1 1 1 2 2 (5/6) 
204: 2 3 1 1 1 3 1 (10/6) 
205: 2 3 1 1 2 1 2 (18/6) 
206: 2 3 1 1 2 2 1 (23/6) 
207: 2 3 1 1 3 1 1 (30/3) 
208: 2 3 1 2 1 1 2 (28/4) 
209: 2 3 1 2 1 2 1 (58/6) 
210: 2 3 1 2 2 1 1 (31/3) 
211: 2 3 1 3 1 1 1(7/4) 
212: 2 3 2 1 1 1 2 (6/5) 
213: 2 3 2 1 1 2 1 (19/5) 
214: 2 3 2 1 2 1 1 (33/3) 
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215: 2 3 2 2 1 1 1(8/4) 
216: 2 3 3 1 1 1 1 (1/5) 
217: 3 1 1 1 1 2 3 (1/7) 
218: 3 1 1 1 1 3 2(2/7) 
219: 3 1 1 1 2 1 3(4/7) 
220: 3 1 1 1 2 2 2 (5/7) 
221: 3 1 1 1 2 3 1 (7/7) 
222: 3 1 1 1 3 1 2 (10/7) 
223: 3 1 1 1 3 2 1 (12/7) 
224: 3 1 1 2 1 1 3 (17/7) 
225: 3 1 1 2 1 2 2 (18/7) 
226: 3 1 1 2 1 3 1 (20/7) 
227: 3 1 1 2 2 1 2 (23/7) 
228: 3 1 1 2 2 2 1 (25/7) 
229: 3 1 1 2 3 1 1 (30/7) 
230: 3 1 1 3 1 1 2 (30/4) 
231: 3 1 1 3 1 2 1 (38/7) 
232: 3 1 1 3 2 1 1 (37/3) 
233: 3 1 2 1 1 1 3 (15/5) 
234: 3 1 2 1 1 2 2 (28/5) 
235: 3 1 2 1 1 3 1 (41/5) 
236: 3 1 2 1 2 1 2 (58/7) 
237: 3 1 2 1 2 2 1 (60/7) 
238: 3 1 2 -1 3 1 1 (38/3) 
239: 3 1 2 2 1 1 2 (31/4) 
240: 3 1 2 2 1 2 1 (66/4) 
241: 3 1 2 2 2 1 1 (39/3) 
242: 3 1 2 3 1 1 1 (10/4) 
243: 3 1 3 1 1 1 2 (7/5) 
244: 3 1 3 1 1 2 1 (20/5) 
245: 3 1 3 1 2 1 1 (41/3) 
246: 3 1 3 2 1 1 1 (11/4) 
247: 3 2 1 1 1 1 3 (3/6) 
248: 3 2 1 1 1 2 2 (6/6) 
249: 3 2 1 1 1 3 1 (11/6) 
250: 3 2 1 1 2 1 2 (19/6) 
251: 3 2 1 1 2 2 1(24/6) 
252: 3 2 1 1 3 1 1 (37/6) 
253: 3 2 1 2 1 1 2 (33/4) 
254: 3 2 1 2 1 2 1 (59/6) 
255: 3 2 1 2 2 1 1(44/3) 
256: 3 2 1 3 1 1 1(12/4) 
257: 3 2 2 1 1 1 2(8/5) 
258: 3 2 2 1 1 2 1 (21/5) 
259: 3 2 2 1 2 1 1(46/3) 
260: 3 2 2 2 1 1 1 (13/4) 
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261: 3 23111 1(2/5) 
262: 3311112 (1/7) 
263: 3311121 (4/6) 
264: 3311211 (17/6) 
265: 3312111 (15/4) 
266: 3321111 (3/5) 
Thirty-eight Basic Scales, each having seven transpositions. 
Eight-Note Scales 
001: 1 1 1 1 1 1 3 3 
002: 1 1 1 1 1 2 2 3 
003: 1 1 1 1 1 2 3 2 
004: 1 1 1 1 1 3 1 3 
005: 1 1 1 1 1 3 2 2 
006: 1 1 1 1 1 3 3 1 (1/2) 
007: 1 1 1 1 2 1 2 3 
008: 1 1 1 1 2 1 3 2 
009: 1 1 1 1 2 2 1 3 
010: 1 1 1 1 2 2 2 2 
011: 1 1 1 1 2 2 3 1 (2/2) 
012: 1 1 1 1 2 3 1 2 
013: 1 1 1 1 2 3 2 1 (3/2) 
014: 1 1 1 1 3 1 1 3 
015: 1 1 1 1 3 1 2 2 
016: 1 1 1 1 3 1 3 1 (4/2) 
017: 1 1 1 1 3 2 1 2 
018: 1 1 1 1 3 2 2 1 (5/2) 
019: 1 1 1 1 3 3 1 1 (1/3) 
020: 1 1 1 2 1 1 2 3 
021: 1 1 1 2 1 1 3 2 
022: 1 1 1 2 1 2 1 3 
023: 1 1 1 2 1 2 2 2 
024: 1 1 1 2 1 2 3 1 (7/2) 
025: 1 1 1 2 1 3 1 2 
026: 1 1 1 2 1 3 2 1 (8/2) 
027: 1 1 1 2 2 1 1 3 
028: 1 1 1 2 2 1 2 2 
029: 1 1 1 2 2 1 3 1 (9/2) 
030: 1 1 1 2 2 2 1 2 
031: 1 1 1 2 2 2 2 1 (10/2) 
032: 1 1 1 2 2 3 1 1 (2/3) 
033: 1 1 1 2 3 1 1 2 
034: 1 1 1 2 3 1 2 1 (12/2) 
79 
035: 1 1 1 2 3 2 1 1 (3/3) 
036: 1 1 1 3 1 1 1 3 
037: 1 1 1 3 1 1 2 2 
038: 1 1 1 3 1 1 3 1 (14/2) 
039: 1 1 1 3 1 2 1 2 
040: 1 1 1 3 1 2 2 1 (15/2) 
041: 1 1 1 3 1 3 1 1 (4/3) 
042: 1 1 1 3 2 1 1 2 
043: 1 1 1 3 2 1 2 1 (17/2) 
044: 1 1 1 3 2 2 1 1 (5/3) 
045: 1 1 1 3 3 1 1 1 (1/4) 
046: 1 1 2 1 1 1 2 3 (33/6) 
047: 1 1 2 1 1 1 3 2 (42/6) 
048: 1 1 2 1 1 2 1 3 
049: 1 1 2 1 1 2 2 2 
050: 1 1 2 1 1 2 3 1 (20/2) 
051: 1 1 2 1 1 3 1 2 
052: 1 1 2 1 1 3 2 1 (21/2) 
053: 1 1 2 1 2 1 1 3 
054: 1 1 2 1 2 1 2 2 
055: 1 1 2 1 2 1 3 1 (22/2) 
056: 1 1 2 1 2 2 1 2 
057: 1 1 2 1 2 2 2 1 (23/2) 
058: 1 1 2 1- 2 3 1 1 (7/3) 
059: 1 1 2 1 3 1 1 2 (48/4) 
060: 1 1 2 1 3 1 2 1 25/2) 
061: 1 1 2 1 3 2 1 1 (8/3) 
062: 1 1 2 2 1 1 1 3 (37/5) 
063: 1 1 2 2 1 1 2 2 
064: 1 1 2 2 1 1 3 1 (27/2) 
065: 1 1 2 2 1 2 1 2 
066: 1 1 2 2 1 2 2 1 (28/2) 
067: 1 1 2 2 1 3 1 1 (9/3) 
068: 1 1 2 2 2 1 1 2 (49/4) 
069: 1 1 2 2 2 1 2 1 (30/2) 
070: 1 1 2 2 2 2 1 1 (10/3) 
071: 1 1 2 2 3 1 1 1 (2/4) 
072: 1 1 2 3 1 1 1 2 (20/5) 
073: 1 1 2 3 1 1 2 1 (33/2) 
074: 1 1 2 3 1 2 1 1 (12/3) 
075: 1 1 2 3 2 1 1 1 (3/4) 
076: 1 1 3 1 1 1 1 3 (14/3) 
077: 1 1 3 1 1 1 2 2 (27/6) 
078: 1 1 3 1 1 1 3 1 (36/2) 
079: 1 1 3 1 1 2 1 2 (53/6) 
080: 1 1 3 1 1 2 2 1 (37/2) 
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081: 1 1 3 1 1 3 1 1 (14/3) 
082: 1 1 3 1 2 1 1 2 (51/4) 
083: 1 1 3 1 2 1 2 1 (39/2) 
084: 1 1 3 1 2 2 1 1 (15/3) 
085: 1 1 3 1 3 1 1 1 (4/4) 
086: 1 1 3 2 1 1 1 2 (21/5) 
087: 1 1 3 2 1 1 2 1 (42/2) 
088: 1 1 3 2 1 2 1 1 (17/3) 
089: 1 1 3 2 2 1 1 1 (5/4) 
090: 1 1 3 3 1 1 1 1(1/5) 
091: 1 2 1 1 1 1 2 3(12/7) 
092: 1 2 1 1 1 1 3 2(17/7) 
093: 1 2 1 1 1 2 1 3 (25/7) 
094: 1 2 1 1 1 2 2 2 (30/7) 
095: 1 2 1 1 1 2 3 1 (33/7) 
096: 1 2 1 1 1 3 1 2 (39/7) 
097: 1 2 1 1 1 3 2 1 (42/7) 
098: 1 2 1 1 2 1 1 3 (51/7) 
099: 1 2 1 1 2 1 2 2 (56/7) 
100: 1 2 1 1 2 1 3 1(48/2) 
101: 1 2 1 1 2 2 1 2 (65/7) 
102: 1 2 1 1 2 2 2 1(49/2) 
103: 1 2 1 1 2 3 1 1 (20/3) 
104: 1 2 1 1 3 1 1 2 (53/4) 
105: 1 2 1 1 3 1 2 1 (51/2) 
106: 1 2 1 1 3 2 1 1 (21/3) 
107: 1 2 1 2 1 1 1 3 (39/5) 
108: 1 2 1 2 1 1 2 2(65/5) 
109: 1 2 1 2 1 1 3 1 (53/2) 
110: 1 2 1 2 1 2 1 2 
111: 1 2 1 2 1 2 2 1(54/2) 
112: 1 2 1 2 1 3 1 1(22/3) 
113: 1 2 1 2 2 1 1 2(54/4) 
114: 1 2 1 2 2 1 2 1(56/2) 
115: 1 2 1 2 2 2 1 1 (49/2) 
116: 1 2 1 2 3 1 1 1(7/4) 
117: 1 2 1 3 1 1 1 2(22/5) 
118: 1 2 1 3 1 1 2 1 (48/5) 
119: 1 2 1 3 1 2 1 1(25/3) 
120: 1 2 1 3 2 1 1 1(8/4) 
121: 1 2 2 1 1 1 1 3 (15/6) 
122: 1 2 2 1 1 1 2 2 (28/6) 
123: 1 2 2 1 1 1 3 1 (37/6) 
124: 1 2 2 1 1 2 1 2(54/6) 
125: 1 2 2 1 1 2 2 1 (63/2) 
126: 1 2 2 1 1 3 1 1(27/3) 
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127: 1 2 2 1 2 1 1 2(56/4) 
128: 1 2 2 1 2 1 2 1 (65/2) 
129: 1 2 2 1 2 2 1 1 (28/3) 
130: 1 2 2 1 3 1 1 1 (9/4) 
131: 1 2 2 2 1 1 1 2 (23/5) 
132: 1 2 2 2 1 1 2 1 (49/5) 
133: 1 2 2 2 1 2 1 1 (30/3) 
134: 1 2 2 2 2 1 1 1 (10/4) 
135: 1 2 2 3 1 1 1 1 (2/5) 
136: 1 2 3 1 1 1 1 2(7/6) 
137: 1 2 3 1 1 1 2 1 (20/6) 
138: 1 2 3 1 1 2 1 1 (33/3) 
139: 1 2 3 1 2 1 1 1(12/4) 
140: 1 2 3 2 1 1 1 1 (3/5) 
141: 1 3 1 1 1 1 1 3(4/7) 
142: 1 3 1 1 1 1 2 2(9/7) 
143: 1 3 1 1 1 1 3 1(14/7) 
144: 1 3 1 1 1 2 1 2 (22/7) 
145: 1 3 1 1 1 2 2 1 (27/7) 
146: 1 3 1 1 1 3 1 1(36/3) 
147: 1 3 1 1 2 1 1 2 (48/7) 
148: 1 3 1 1 2 1 2 1 (53/7) 
149: 1 3 1 1 2 2 1 1 (37/3) 
150: 1 3 1 1' 3 1 1 1 (14/4) 
151: 1 3 1 2 1 1 1 2(25/5) 
152: 1 3 1 2 1 1 2 1(51/5) 
153: 1 3 1 2 1 2 1 1(39/3) 
154: 1 3 1 2 2 1 1 1 (15/4) 
155: 1 3 1 3 1 1 1 1 (4/5) 
156: 1 3 2 1 1 1 1 2(8/6) 
157: 1 3 2 1 1 1 2 1 (21/6) 
158: 1 3 2 1 1 2 1 1 (42/3) 
159: 1 3 2 1 2 1 1 1(17/4) 
160: 1 3 2 2 1 1 1 1 (5/5) 
161: 1 3 3 1 1 1 1 1 (1/6) 
162: 2 1 1 1 1 1 2 3 (3/8) 
163: 2 1 1 1 1 1 3 2(5/8) 
164: 2 1 1 1 1 2 1 3(8/8) 
165: 2 1 1 1 1 2 2 2 (10/8) 
166: 2 1 1 1 1 2 3 1 (12/8) 
167: 2 1 1 1 1 3 1 2 (15/8) 
168: 2 1 1 1 1 3 2 1 (17/8) 
169: 2 1 1 1 2 1 1 3 (21/8) 
170: 2 1 1 1 2 1 2 2 (23/8) 
171: 2 1 1 1 2 1 3 1 (25/8) 
172: 2 1 1 1 2 2 1 2 (28/8) 
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173: 2 1 1 1 2 2 2 1 (30/8) 
174: 2 1 1 1 2 3 1 1 (33/8) 
175: 2 1 1 1 3 1 1 2 (37/8) 
176: 2 1 1 1 3 1 2 1 (39/8) 
177: 2 1 1 1 3 2 1 1 (42/8) 
178: 2 1 1 2 1 1 1 3 (42/5) 
179: 2 1 1 2 1 1 2 2 (49/8) 
180: 2 1 1 2 1 1 3 1 (51/8) 
181: 2 1 1 2 1 2 1 2 (54/8) 
182: 2 1 1 2 1 2 2 1 (56/8) 
183: 2 1 1 2 1 3 1 1(48/3) 
184: 2 1 1 2 2 1 1 2 (63/4) 
185: 2 1 1 2 2 1 2 1 (65/8) 
186: 2 1 1 2 2 2 1 1 (49/3) 
187: 2 1 1 2 3 1 1 1 (20/4) 
188: 2 1 1 3 1 1 1 2 (27/5) 
189: 2 1 1 3 1 1 2 1 (53/5) 
190: 2 1 1 3 1 2 1 1(51/3) 
191: 2 1 1 3 2 1 1 1 (21/4) 
192: 2 1 2 1 1 1 1 3(17/6) 
193: 2 1 2 1 1 1 2 2 (30/6) 
194: 2 1 2 1 1 1 3 1 (39/6) 
195: 2 1 2 1 1 2 1 2 (56/6) 
196: 2 1 2 1. 1 2 2 1 (65/6) 
197: 2 1 2 1 1 3 1 1 (53/3) 
198: 2 1 2 1 2 1 1 2 (65/4) 
199: 2 1 2 1 2 1 2 1(110/2) 
200: 2 1 2 1 2 2 1 1(54/3) 
201: 2 1 2 1 3 1 1 1(22/4) 
202: 2 1 2 2 1 1 1 2 (28/5) 
203: 2 1 2 2 1 1 2 1 (54/5) 
204: 2 1 2 2 1 2 1 1 (56/3) 
205: 2 1 2 2 2 1 1 1 (23/4) 
206: 2 1 2 3 1 1 1 1 (7/5) 
207: 2 1 3 1 1 1 1 2(9/6) 
208: 2 1 3 1 1 1 2 1 (22/6) 
209: 2 1 3 1 1 2 1 1 (48/6) 
210: 2 1 3 1 2 1 1 1 (25/4) 
211: 2 1 3 2 1 1 1 1 (8/5) 
212: 2 2 1 1 1 1 1 3(5/6) 
213: 2 2 1 1 1 1 2 2(10/7) 
214: 2 2 1 1 1 1 3 1 (15/7) 
215: 2 2 1 1 1 2 1 2 (23/7) 
216: 2 2 1 1 1 2 2 1 (28/7) 
217: 2 2 1 1 1 3 1 1 (37/7) 
218: 2 2 1 1 2 1 1 2(49/7) 
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219: 2 2 1 1 2 1 2 1 (54/7) 
220: 2 2 1 1 2 2 1 1 (63/3) 
221: 2 2 1 1 3 1 1 1 (27/4) 
222: 2 2 1 2 1 1 1 2 (30/5) 
223: 2 2 1 2 1 1 2 1 (56/5) 
224: 2 2 1 2 1 2 1 1(65/3) 
225: 2 2 1 2 2 1 1 1 (28/4) 
226: 2 2 1 3 1 1 1 1(9/5) 
227: 2 2 2 1 1 1 1 2 (10/6) 
228: 2 2 2 1 1 1 2 1 (23/6) 
229: 2 2 2 1 1 2 1 1 (49/6) 
230: 2 2 2 1 2 1 1 1(30/4) 
231: 2 2 2 2 1 1 1 1(10/5) 
232: 2 2 3 1 1 1 1 1 (2/6) 
233: 2 3 1 1 1 1 1 2 (2/7) 
234: 2 3 1 1 1 1 2 1 (7/7) 
235: 2 3 1 1 1 2 1 1 (20/7) 
236: 2 3 1 1 2 1 1 1 (33/4) 
237: 2 3 1 2 1 1 1 1 (12/5) 
238: 2 3 2 1 1 1 1 1 (3/6) 
239: 3 1 1 1 1 1 1 3(1/8) 
240: 3 1 1 1 1 1 2 2 (2/8) 
241: 3 1 1 1 1 1 3 1 (4/8) 
242: 3 1 1 1. 1 2 1 2 (7/8) 
243: 3 1 1 1 1 2 2 1 (9/8) 
244: 3 1 1 1 1 3 1 1 (14/8) 
245: 3 1 1 1 2 1 1 2 (20/8) 
246: 3 1 1 1 2 1 2 1 (22/8) 
247: 3 1 1 1 2 2 1 1 (27/8) 
248: 3 1 1 1 3 1 1 1 (36/4) 
249: 3 1 1 2 1 1 1 2(33/5) 
250: 3 1 1 2 1 1 2 1 (48/8) 
251: 3 1 1 2 1 2 1 1 (53/8) 
252: 3 1 1 2 2 1 1 1 (37/4) 
253: 3 1 1 3 1 1 1 1 (36/4) 
254: 3 1 2 1 1 1 1 2(12/6) 
255: 3 1 2 1 1 1 2 1 (26/6) 
256: 3 1 2 1 1 2 1 1 (51/6) 
257: 3 1 2 1 2 1 1 1 (39/4) 
258: 3 1 2 2 1 1 1 1 (15/5) 
259: 3 1 3 1 1 1 1 1 (4/6) 
260: 3 2 1 1 1 1 1 2 (3/7) 
261: 3 2 1 1 1 1 2 1(8/7) 
262: 3 2 1 1 1 2 1 1 (21/7) 
263: 3 2 1 1 2 1 1 1 (42/4) 
264: 3 2 1 2 1 1 1 1 (17/5 ) 
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265: 3 2211111 (5/6) 
266: 3 3111111 (1/7) 
Thirty-five Basic Scales, thirty-two having eight transpositions, two 
(036,063) having four, one (110) having two. 
Nine-Note Scales 
001: 1 1 1 1 1 1 1 2 3 
002: 1 1 1 1 1 1 1 3 2 
003: 1 1 1 1 1 1 2 1 3 
004: 1 1 1 1 1 1 2 2 2 
005: 1 1 1 1 1 1 2 3 1(1/2) 
006: 1 1 1 1 1 1 3 1 2 
007: 1 1 1 1 1 1 3 2 1(2/2) 
008: 1 1 1 1 1 2 1 1 3 
009: 1 1 1 1 1 2 1 2 2 
010: 1 1 1 1 1 2 1 3 1 (3/2) 
011: 1 1 1 1 1 2 2 1 2 
012: 1 1 1 1 1 2 2 2 1 (4/2) 
013: 1 1 1 1 1 2 3 1 1(1/3) 
014: 1 1 1 1 1 3 1 1 2 
015: 1 1 1 1 1 3 1 2 1 (6/2) 
016: 1 1 1 1 1 3 2 1 1 (2/3) 
017: 1 1 1 1 2 1 1 1 3 
018: 1 1 1 1 2 1 1 2 2 
019: 1 1 1 1 2 1 1 3 1 (8/2) 
020: 1 1 1 1 2 1 2 1 2 
021: 1 1 1 1 2 1 2 2 1(9/2) 
022: 1 1 1 1 2 1 3 1 1 (3/3) 
023: 1 1 1 1 2 2 1 1 2 
024: 1 1 1 1 2 2 1 2 1(11/2) 
025: 1 1 1 1 2 2 2 1 1(4/3) 
026: 1 1 1 1 2 3 1 1 1(1/4) 
027: 1 1 1 1 3 1 1 1 2 
028: 1 1 1 1 3 1 1 2 1(14/2) 
029: 1 1 1 1 3 1 2 1 1 (6/3) 
030: 1 1 1 1 3 2 1 1 1(2/4) 
031: 1 1 1 2 1 1 1 1 3 (27/6) 
032: 1 1 1 2 1 1 1 2 2 
033: 1 1 1 2 1 1 1 3 1 (17/2) 
034: 1 1 1 2 1 1 2 1 2 
035: 1 1 1 2 1 1 2 2 1(18/2) 
036: 1 1 1 2 1 1 3 1 1(8/3) 
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037: 1 1 1 2 1 2 1 1 2 
038: 1 1 1 2 1 2 1 2 1(20/2) 
039: 1 1 1 2 1 2 2 1 1(9/3) 
040: 1 1 1 2 1 3 1 1 1 (3/4) 
041: 1 1 1 2 2 1 1 1 2 (32/5) 
042: 1 1 1 2 2 1 1 2 1 (23/2) 
043: 1 1 1 2 2 1 2 1 1 (11/3) 
044: 1 1 1 2 2 2 1 1 2 (4/4) 
045: 1 1 1 2 3 1 1 1 1(1/5) 
046: 1 1 1 3 1 1 1 1 2(17/6) 
047: 1 1 1 3 1 1 1 2 1(27/2) 
048: 1 1 1 3 1 1 2 1 1(14/3) 
049: 1 1 1 3 1 2 1 1 1 (6/4) 
050: 1 1 1 3 2 1 1 1 1 (2/5) 
051: 1 1 2 1 1 1 1 1 3(14/7) 
052: 1 1 2 1 1 1 1 2 2 (23/7) 
053: 1 1 2 1 1 1 1 3 1(27/7) 
054: 1 1 2 1 1 1 2 1 2(37/7) 
055: 1 1 2 1 1 1 2 2 1 (32/2) 
056: 1 1 2 1 1 1 3 1 1 (17/3) 
057: 1 1 2 1 1 2 1 1 2 
058: 1 1 2 1 1 2 1 2 1(34/2) 
059: 1 1 2 1 1 2 2 1 1(18/3) 
060: 1 1 2 .1 1 3 1 1 1 (8/4) 
061: 1 1 2 1 2 1 1 1 2(34/5) 
062: 1 1 2 1 2 1 1 2 1(37/2) 
063: 1 1 2 1 2 1 2 1 1 (20/3) 
064: 1 1 2 1 2 2 1 1 1 (9/4) 
065: 1 1 2 1 3 1 1 1 1 (3/5) 
066: 1 1 2 2 1 1 1 1 2 (18/6) 
067: 1 1 2 2 1 1 1 2 1 (32/6) 
068: 1 1 2 2 1 1 2 1 1 (23/3) 
069: 1 1 2 2 1 2 1 1 1(11/4) 
070: 1 1 2 2 2 1 1 1 1(4/5) 
071: 1 1 2 3 1 1 1 1 1(1/6) 
072: 1 1 3 1 1 1 1 1 2(8/7) 
073: 1 1 3 1 1 1 1 2 1 (17/7) 
074: 1 1 3 1 1 1 2 1 1(27/3) 
075: 1 1 3 1 1 2 1 1 1(14/4) 
076: 1 1 3 1 2 1 1 1 1(6/5) 
077: 1 1 3 2 1 1 1 1 1(2/6) 
078: 1 2 1 1 1 1 1 1 3(6/8) 
079: 1 2 1 1 1 1 1 2 2(11/8) 
080: 1 2 1 1 1 1 1 3 1(14/8) 
081: 1 2 1 1 1 1 2 1 2 (20/8) 
082: 1 2 1 1 1 1 2 2 1 (23/8) 
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083: 1 2 1 1 1 1 3 1 1(27/8) 
084: 1 2 1 1 1 2 1 1 2(34/8) 
085: 1 2 1 1 1 2 1 2 1(37/8) 
086: 1 2 1 1 1 2 2 1 1 (32/3) 
087: 1 2 1 1 1 3 1 1 1(17/4) 
088: 1 2 1 1 2 1 1 1 2 (37/5) 
089: 1 2 1 1 2 1 1 2 1 (57/2) 
090: 1 2 1 1 2 1 2 1 1(34/3) 
091: 1 2 1 1 2 2 1 1 1(18/4) 
092: 1 2 1 1 3 1 1 1 1 (8/5) 
093: 1 2 1 2 1 1 1 1 2(20/6) 
094: 1 2 1 2 1 1 1 2 1(34/6) 
095: 1 2 1 2 1 1 2 1 1(37/3) 
096: 1 2 1 2 1 2 1 1 1(20/4) 
097: 1 2 1 2 2 1 1 1 1 (9/5) 
098: 1 2 1 3 1 1 1 1 1 (3/6) 
099: 1 2 2 1 1 1 1 1 2 (9/7) 
100: 1 2 2 1 1 1 1 2 1 (18/7) 
101: 1 2 2 1 1 1 2 1 1 (32/7) 
102: 1 2 2 1 1 2 1 1 1 (23/4) 
103: 1 2 2 1 2 1 1 1 1(11/5) 
104: 1 2 2 2 1 1 1 1 1(4/6) 
105: 1 2 3 1 1 1 1 1 1 (1/7) 
106: 1 3 1 .1 1 1 1 1 2 (3/8) 
107: 1 3 1 1 1 1 1 2 1 (8/8) 
108: 1 3 1 1 1 1 2 1 1(17/8) 
109: 1 3 1 1 1 2 1 1 1 (27/4) 
110: 1 3 1 1 2 1 1 1 1(14/5) 
111: 1 3 1 2 1 1 1 1 1(6/6) 
112: 1 3 2 1 1 1 1 1 1 (2/7) 
113: 2 1 1 1 1 1 1 1 3(2/9) 
114: 2 1 1 1 1 1 1 2 2(4/9) 
115: 2 1 1 1 1 1 1 3 1(6/9) 
116: 2 1 1 1 1 1 2 1 2(9/9) 
117: 2 1 1 1 1 1 2 2 1(11/9) 
118: 2 1 1 1 1 1 3 1 1(14/9) 
119: 2 1 1 1 1 2 1 1 2(18/9) 
120: 2 1 1 1 1 2 1 2 1(20/9) 
121: 2 1 1 1 1 2 2 1 1(23/9) 
122: 2 1 1 1 1 3 1 1 1(27/9) 
123: 2 1 1 1 2 1 1 1 2(32/9) 
124: 2 1 1 1 2 1 1 2 1(34/9) 
125: 2 1 1 1 2 1 2 1 1 (37/9) 
126: 2 1 1 1 2 2 1 1 1(32/4) 
127: 2 1 1 1 3 1 1 1 1(17/5) 
128: 2 1 1 2 1 1 1 1 2(23/6) 
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129: 2 1 1 2 1 1 1 2 1 (37/6) 
130: 2 1 1 2 1 1 2 1 1 (57/3) 
131: 2 1 1 2 1 2 1 1 1 (34/4) 
132: 2 1 1 2 2 1 1 1 1 (18/5) 
133: 2 1 1 3 1 1 1 1 1 (8/6) 
134: 2 1 2 1 1 1 1 1 2 (11/7) 
135: 2 1 2 1 1 1 1 2 1 (20/7) 
136: 2 1 2 1 1 1 2 1 1 (34/7) 
137: 2 1 2 1 1 2 1 1 1 (37/4) 
138: 2 1 2 1 2 1 1 1 1 (20/5) 
139: 2 1 2 2 1 1 1 1 1 (9/6) 
140: 2 1 3 1 1 1 1 1 1 (3/7) 
141: 2 2 1 1 1 1 1 1 2 (4/8) 
142: 2 2 1 1 1 1 1 2 1 (9/8) 
143: 2 2 1 1 1 1 2 1 1 (18/8) 
144: 2 2 1 1 1 2 1 1 1 (37/8) 
145: 2 2 1 1 2 1 1 1 1 (23/5) 
146: 2 2 1 2 1 1 1 1 1 (11/6) 
147: 2 2 2 1 1 1 1 1 1 (4/7) 
148: 2 3 1 1 1 1 1 1 1 (1/8) 
149: 3 1 1 1 1 1 1 1 2 (1/9) 
150: 3 1 1 1 1 1 1 2 1 (3/9) 
151: 3 1 1 1 1 1 2 1 1 (8/9) 
152: 3 1 1 1 1 2 1 1 1 (17/9) 
153: 3 1 1 1 2 1 1 1 1 (27/5) 
154: 3 1 1 2 1 1 1 1 1 (14/6) 
155: 3 1 2 1 1 1 1 1 1 (6/7) 
156: 3 2 1 1 1 1 1 1 1 (2/8) 
Eighteen Basic Scales, seventeen having nine transpositions, one 
(057) having three. 
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Ten-Note Scales 
001: 1 1 1 1 1 1 1 1 1 3 
002: 1 1 1 1 1 1 1 1 2 2 
003: 1 1 1 1 1 1 1 1 3 1(1/2) 
004: 1 1 1 1 1 1 1 2 1 2 
005: 1 1 1 1 1 1 1 2 2 1 (2/2) 
006: 1 1 1 1 1 1 1 3 1 1(1/3) 
007: 1 1 1 1 1 1 2 1 1 2 
008: 1 1 1 1 1 1 2 1 2 1(4/2) 
009: 1 1 1 1 1 1 2 2 1 1 (2/3) 
010: 1 1 1 1 1 1 3 1 1 1(1/4) 
011: 1 1 1 1 1 2 1 1 1 2 
012: 1 1 1 1 1 2 1 1 2 1(7/2) 
013: 1 1 1 1 1 2 1 2 1 1(4/3) 
014: 1 1 1 1 1 2 2 1 1 1(2/4) 
015: 1 1 1 1 1 3 1 1 1 1(1/5) 
016: 1 1 1 1 2 1 1 1 1 2 
017: 1 1 1 1 2 1 1 1 2 1(11/2) 
018: 1 1 1 1 2 1 1 2 1 1(7/3) 
019: 1 1 1 1 2 1 2 1 1 1(4/4) 
020: 1 1 1 1 2 2 1 1 1 1(2/5) 
021: 1 1 1 1 3 1 1 1 1 1(1/6) 
022: 1 1 1 -2 1 1 1 1 1 2(11/7) 
023: 1 1 1 2 1 1 1 1 2 1 (16/2) 
024: 1 1 1 2 1 1 1 2 1 1(11/3) 
025: 1 1 1 2 1 1 2 1 1 1(7/4) 
026: 1 1 1 2 1 2 1 1 1 1(4/5) 
027: 1 1 1 2 2 1 1 1 1 1 (2/6) 
028: 1 1 1 3 1 1 1 1 1 1(1/7) 
029: 1 1 2 1 1 1 1 1 1 2(7/8) 
030: 1 1 2 1 1 1 1 1 2 1 (11/8) 
031: 1 1 2 1 1 1 1 2 1 1(16/3) 
032: 1 1 2 1 1 1 2 1 1 1(11/4) 
033: 1 1 2 1 1 2 1 1 1 1(7/5) 
034: 1 1 2 1 2 1 1 1 1 1(4/6) 
035: 1 1 2 2 1 1 1 1 1 1(2/7) 
036: 1 1 3 1 1 1 1 1 1 1(1/8) 
037: 1 2 1 1 1 1 1 1 1 2(4/9) 
038: 1 2 1 1 1 1 1 1 2 1(7/9) 
039: 1 2 1 1 1 1 1 2 1 1(11/9) 
040: 1 2 1 1 1 1 2 1 1 1(16/4) 
041: 1 2 1 1 1 2 1 1 1 1(11/5) 
042: 1 2 1 1 2 1 1 1 1 1(7/6) 
043: 1 2 1 2 1 1 1 1 1 1(4/7) 
044: 1 2 2 1 1 1 1 1 1 1(2/8) 
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045: 1 3 1 1 1 1 1 1 1 1 (1/9) 
046: 2 1 1 1 1 1 1 1 1 2 (2/10) 
047: 2 1 1 1 1 1 1 1 2 1 (4/10) 
048: 2 1 1 1 1 1 1 2 1 1 (7/10) 
049: 2 1 1 1 1 1 2 1 1 1 (11/10) 
050: 2 1 1 1 1 2 1 1 1 1 (16/5) 
051: 2 1 1 1 2 1 1 1 1 1 (11/6) 
052: 2 1 1 2 1 1 1 1 1 1 (7/7) 
053: 2 1 2 1 1 1 1 1 1 1 (4/8) 
054: 2 2 1 1 1 1 1 1 1 1 (2/9) 
055: 3 1 1 1 1 1 1 1 1 1 (1/10) 
Six Basic Scales, five having ten transpositions, one (016) having 
five. 
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Appendix 2: Texts used in No One May Ever Have The 
Same Knowledge Again 
0.20 
I am writing a thesis based on an entirely new angle of the creation 
of the Universe. 
0.30 
The sun comes out by day and doses his work by day. He draws in 
the clouds, and the sunspots you can see on the sun are that very 
black cloud, which is called a verandah. At certain seasons it is 
thrown out & spread over the sky for certain work going on 
underneath so it won't be seen, & to keep people from harm. On a 
very fine day it is drawn inside of one of those moonhouses to give 
a very fine day. So that is what a sun spot is: Black clouds. 
1.10 
Delusions, or fictions is some cases have become public opinions - 
as in the case of the shape of the earth. I dreamed last night I was 
in a court - when a man arose and made a charge against me. No 
action against me was taken by the Judge. I followed my accuser 
from the court room, and outside I asked him, "what is the 
trouble? " 
2.00 
I want to reveal that innermost secrets of Mars which are puzzling 
the scientists the world over. 
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2.10 
In 1916 I went to Washington, D. C. and transmuted silver into gold 
for the United States government and I have their reports. But it 
was hushed up for reasons I cannot explain. 
2.5 0 
Must have a tank built in for water for use while on the journey. 
Plenty fresh water, must not forget cooking utensils, something to 
cook with. At night-time lit up with a nice bright light; light 
attracts. If oil is used a large fireproof tank must be built to hold 
plenty of oil. Everythink must be built of the lightest of material. 
That's all I can think of. 
4.10 
Our moon came in the same way 5,691 years ago; and Mercury 
with the thousand asteroids came about 900 years after our 
moon. 
4.30 
The live worlds of heaven are through the openings in the sky and 
you can't see them revolving; I don't think so. 
4.40 
Death or trouble - that was two weeks ago and about a month 
before the cycle there were two paths in the skys during the 
midnight hours. Nothing could not be seen in the skys but the two 
paths - the white path with a strip of dark clouds on each side look 
to be wide enough for 3 persons to walk side by side in it which 
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layed away in the north, an the length thereof reach unto the 
north-west an to the north-east and the dark. 
5.20 
The sky covers and the worlds run down and over. The waters that 
you see. Maybe the sea of the other world you can see through the 
holes of the sky. 
5.30 
Any scientific man ought to know better than to say that an eclipse 
is caused by one body passing through the shadow of another. 
How any man with a thinking brain can say any such thing I 
CANNOT understand. 
5.50 
All branches of absent treatment through the mental airways in the 
abstract with applied phenomena, must be checked up on 
irrespective of what name or alibi the process operate under; for 
the real danger lies in the abstract with applied phenomena, 
because the process itself is an invisible contact with mentality in 
the effects only are seen, which leaves individual liberty of 
mentality and thought at the mercy of applied phenomena. I am 
not surmising or theoryising. 
6.40 
The sun is worked from day to day to do its work. You see 
sometimes a round place like the moon that works the sun-fire all 
around. That place is one of the places to keep sun-fire in to make 
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the sun. It is worked spirital. I could show you myself if I was near 
you. 
7.20 
Gentlemen, are you interested in separating valuable chemical 
compounds from the sunshine ray? Worth billions of dollars. 
Appreciate an airmail reply. 
8.00 
My information concerning the origin of the sun, the planets, the 
earth, and its organic life is derived wholly from the men and 
women spirits of the invisible world of mankind. 
9.00 
My accuser said, "You told my hired man that the earth was flat 
and stands fast. " He being an educated foreigner made a drawing 
to show your plan of a flat earth. 
9.10 
Those comets you can see are somethink that doses their work in 
the sky I should think so. Their is no other live worlds this side of 
the sky. 
9.50 
Then he took a copy of the plan and began to fasten it to the 
outside wall of a building, looked at the drawing and I said it was a 
good work, let it stay. 
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10.50 
This is to certify that I have found the Key to all Existence. 
11.00 
Climate of the moon, absence of atmosphere. Great extremes of 
temperature. Can life exist on other planets? 
11.10 
My accuser then took the copy of the drawing from the wall and 
threw it on the earth. I picked it up and took It into the court and 
showed it to the judge, and he saw there were two copies. I then 
took my seat in the court of peace. 
11.40 
The five faces (man, lion, ox, eagle and cherub) are forms and 
resemblances found only in the Orion Nebula, the 4 wheels are 
found in the Trapezium, and you will find as explained in scripture 
two little stars beside two of the larger. Found on the 
photographic plate, to be as recorded by Ezekiel in 600 B. C. 
12.10 
I am developing a work on Cosmogeny. 
12.20 
Jupiter be, I suppose, a storeplace for rain, snow and hail. Others 
to keep air, wind, sunfire, wild fire, star fire, moisture, electricity, 
gases. It is worked by a human spirit world of human spirits that 
run over the top of the world and wind. 
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13.20 
The earth has a definite motion from north to south, pole over pol, 
in a spiral course. There is probably no spot on earth that has not 
been covered by the arctic or antarctic circle, and there is no part 
of the earth which has not been traversed several times by the 
equator. 
13.40 
The sun is not a ball of fire; quite the contrary. It is no hotter on 
the face of the sun than it is on the earth. Nor is it hotter on 
Mercury than it is on Neptune. 
14.00 
Comets are not wanderers in space. They are feeders for the sun 
rays (or Cosmic rays, the alchemists call them). I know this is 
true because I have seen the comets go back into the sun many 
times with my naked eye. 
15.00 
If the crust of the moon was removed, it would be a sun bright 
enough to destroy the earth. 
15.10 
The river was frozen in an ice-floe with wind-swept ice and snow, 
reflecting colors of rare hue and streaked with wonderful designs, 
which mirrored the lights of the corona on the glassy ice and in the 
snow-covered areas. 
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16.10 
Some of those planets you can see are like stations to do God's 
work. Venus is thickly blanketed with clouds; that is a place that 
stores the clouds. 
16.40 
Pathway with white strips of clouds. The length of it was likewise 
and wide enough for four cars to go down it side by side. It look 
to be many miles this side of the white path. I said to my children, 
"Which path must we choose? ". They said, "The white path". Now I 
leave it to you to ask the world which path will they take to show 
goodwill towards all man-kind. 
17.10 
I have divided this into three. I have put it in three different 
envelopes. 
17.50 
Before the coming of our moon, our Earth had no 24 hour day, but 
a day, the "Long Day", which lasted 25,920 years. This we see in 
Chinese, Hindu, Aztec and Maya chronology. At that time people 
wandered with the sun, their God of the Garden, and there were 
nights and winters 12,920 years long; yet the people had 
"Everlasting Light" on account of wandering. 
18.40 
If I die my knowledge may die with me, and no-one may ever have 
the same knowledge again. 
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19.10 
Why you astronomers will not acknowledge my works I cannot 
understand. Are you jealous of me as simple woman or what? 
19.20 
The colors in shadow were dark green, dark violet and dark 
orange, in all variations; in the light, blues, reds, and yellows, and 
white, in all values, the ice flickered like rare, unknown jewels. 
20.50 
Venus and Neptune came first to our sun. Then came our earth 
113,931 years ago. This we get from the study of history and 
chronology as kept by the nations, before our moon caused the 
destruction usually called the Universal Flood, 3,761 B. C. 
21.10 
The moon is a great reflector of light, but a sorry condenser. It 
being a soft substance it does not catch or hold light. The heavy 
light merely passes through it, while the soft asnd bright light 
glances off. This is why we get no heat from the moon that 
amounts to anything. 
21.30 
My object of this letter to you is to try and show you the earth is 
not flat, or that it turns around the sun. You will please excuse me 
for saying so, I know what I am up against. 
98 
21.40 
The sky opens slowly down like a lid of a box, then closes up 
quick, then comes down again and stops open for a certain length 
of time. Then you can see into the other world right down and 
over. I think it is this world the sky opens and closes. 
2 2.40 
There is no rain there. The light is always the same, and the 
temperature has not changed one degree in a million years. 
22.50 
This soft reflected light is not the heating sort. Light is in two parts, 
male and female. The male produces no heat, but when the male 
and female is condensed together they become the hottest of all 
heats. To give you a good idea of how they work I will have to 
explain the working of the sun. 
23.30 
The central hub of all Creation turns in the depths remotely 
beyond the Milky Way and island universes. The stupendous 
proportions of its suns - in cubical quadrangular spatial 
distribution - are somewhat commensurable with the idea of time 
at no instant a beginning, of space in expanse no point an end. 
24.10 
That night I also seen two moons, one half and the other, 
somethink I never seen before. I woke up, I still heard talking. I 
have seen all sorts of moons and stars and openings. 
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24.30 
Our solar system originated in the Nebula of Orion. It is travelling 
in a curved line for myriads of milleniums. Add the distance in 
light-years, and make allowances for the curvature of our solar 
system's orbit. Divide this result by the speed of our solar system 
through space, and it will equal about 36 million, approximately. 
26.20 
Climate of the moon. The moon is a sphere and it works the clouds 
by night; it is not a planet, and should not be interfered with. 
26.30 
The sky at its zenith was dark blue and violet. The three planets, I 
noted the last seconds before the flash of light stood out in a clear 
aureolean yellow against a deep sky, were Venus, Mercury and 
Jupiter. 
26.50 
Know you therefore, all of you that seek the truth in any capacity, 
that I stand upon the foundation of the law from whence all things 
sprang, and that I am able to deliver you from all 
misunderstanding; and in that capacity I speak, not the words of 
man, but of Him who made All Things, I thank you Very Kindly. 
27.30 
But I really think there are holes in the sky that open into the 
other world, and comes out like a moon sometimes. There are 
holes in certain places in the sky. You may be able to see countries 
of heaven through the holes. That's what you think planets. No live 
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world this side of the sky. If I was near you I think I could teach 
you different things. 
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Appendix 3: Extract from Manning, New Vocal Repertory 2 
Drei Lieder Aus `Der Struwwelpeter' 
(1990) 
" Christopher Hobbs (born 1950) 
Text from `Der Struwwelpeter' (in German) 
TII; MIII 
Baritone or mezzo-soprano and piano 
Duration c. 10' 
Christopher Hobbs belongs, with Howard Skempton and others, to a group 
of British composers associated with the late Cornelius Cardew, who, in the 
sixties, were especially concerned with preserving and developing the con- 
between the Arts and International Socialism. Inspiration was found nection 
in the examples of Brecht and others, who deliberately eschewed the idea of 
the artist, including the classical composer and performer, as representative. 
of an elite' or middle-class culture. New music had certainly become polar- 
ized in what now seems an unhealthy way, and those whose styles were 
consciously accessible were often unjustly neglected by the musical estab- 
lishment. Amidst the political arguments, the musical quality tended to be 
overlooked. Nov that we are nearing the end of the century, a reappraisal 
seems long overdue, and it is surely high time that a broader range of 
repertoire is brought into the traditional recital domain. 
The directness and honesty of Hobbs' music is most refreshing, and can 
be warmly recommended in all aspects. Fashion seems less relevant these 
days, and there is always room for a genuine voice with a clear message, and 
a well-crafted professionalism. The Continental influence here is obvious, in 
the choice of three rhymes, sung in the original German, from the re- 
nowned, and unflinchingly cruel, set of moral fables, Struwwelpeter, which 
aim to scare children into good habits. Their spirit is captured brilliantly in 
music of great appeal and memorability. Pitching is not always easy; al- 
though the idiom is tonal, there are many chromatic shifts and potential 
pitfalls in the vocal line. The singer will have a splendid chance to demon- 
strate accuracy of timing, both in swift, shallow breathing and crisp articu- 
lation. Idiomatic German is essential, and it is important to find the d 
appropriately direct manner for storytelling, highlighting colourful images 
as they occur, but mainly relating the tales and their frightful consequences. ' 
with a ruthless detachment. 
1. Die Geschichte von Bösen Friedrich 
y The musical style here inevitably invokes comparison with the Brecht set-1 
tings of Kurt Weill or Hanns Eisler. The verse relates the tale of the boy who 
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tortures animals and destroys everything in sight until at last the dog gives 
him a taste of his own medicine. The piano accompaniment drives the 
rhythm along, the hands alternating with running semiquavers and pulsing 
crotchet chords, the harmonic base remaining mainly static. Phrase-lengths 
are fluid, avoiding repetitive rigidity, and the singer will need to count 
carefully. The composer adds a note suggesting that the right-hand semi- 
quavers in the opening section be transposed up an octave for a female 
singer, avoiding the possibility of the voice being obscured by the density of 
notes around the same pitch level. It is comparatively rare, even now, to find 
such keen aural sensitivity and attention to simple practicality. Overscoring 
in the middle and lower reaches of the female voice is unfortunately far 
more frequent than it should be. The voice part has accented octaves to 
illustrate Frederick whipping the dog, and piano figures change to regular 
repeated chords at the moment when the dog unexpectedly fights back, after 
which the running semiquavers are resumed. In total contrast, a piano solo 
in a steady 3/2 amusingly parodies Bach counterpoint. The singer eventually 
enters, in a mock chorale, in unison with the piano's left hand, as 
Frederick's illness is related in minor-key solemnity. This should he intoned 
with mock reverence, non-vibrato. The opening perpetuum mobile returns, 
at a slightly slower tempo, marked `tranquillo', for the final verse and its 
complacent conclusion. It should be sung with sweetest simplicity and little 
dynamic variation, in contrast to the more piercing emphasis of the earlier 
violent images. The chorale theme is cleverly used in a more romantic 
cantabile style for the piano's coda, with triplet movement in the left hand- 
the effect almost Chopinesque. 
2. Die Geschichte von Suppcn-Kaspar 
Chords announce a dramatic, declamatory start to this dreadful tale of the 
anorexic child, which seems especially apt in today's world. Strong, synco- 
pated rhythms have to he kept secure, with tone evenly focused. For the 
refrain, as the boy refuses his soup, the music slows down, and the voice has 
a nagging, repetitive figure (Example 1). A thin voice, whining and reedy, 
Ex. I Hobbs 
Slower (J - c. 72) 
mp 
`Ich es - se kei - ne Sup - pe! nein! Ich 
rail. 
A ý- m--! m 
es - se mei - ne Sup - pe nicht! Nein, mei - ne Sup - pe ess' ich nicht! " 
kkhý 1O3 
will be effective here and, each time it comes, it is very important to observe 
the variations in dynamics, as the boy's squeaky protest becomes more 
insistent and then fades. The specific syllables and tessitura aid the charac- 
terization considerably. The Kurt Weill influence reappears with the onset 
of regular, dry staccato chords under the vocal line, as the story progresses. 
The Berliner cabaret style is caught to perfection and this is all very enjoy- 
able to perform. The regular pulse continues at the original, brisker tempo 
through the refrain, but after this comes an abrupt change. The music goes 
into minor mode and note-values elongate. The voice has a particularly 
exposed interpretative hurdle on `dünn und schwach'; the glissando down a 
minor ninth works easily, however, and a deliberate narrowing of the tone 
will help the effect, with every pitch piercingly clear. After a carefully timed 
pause on `sehrein', comes the last refrain, with failing strength, its rhythms 
drawn out still further than before. At a `slightly faster' tempo a bland 
matter-of-fact final verse concludes the story, in funereal style, supported 
only by sustained chords, with deep bass notes. There must be no slackening 
of speed, and the last word `tot' has to he placed exactly, a tempo, without 
accent: the percussive syllables will suffice. 
3. Die gar traurige Geschichte mit dem Feuerzeug 
The third setting again has minimalist repeated figures in the piano: this 
time gentle rocking chords in 6/8, changing every eight bars. Above this, a 
pleasant lilting vocal line describes the tragic exploits of little Pauline and 
her fascination with fire. She ignores the warnings of a pair of watchful 
family cats, named 'Mini and 'Maunz'. For the little girl's speech, there is 
a change to 2/4 in an unaccompanied recitative-like passage. A special naive 
childish voice has to be found-one that is quite distinct from the plainer 
narrative voice. Words are not entirely easy, and Germ- n fluency will be 
well tested. The depiction of the household cats is especially delightful. 
Their varying 'Miau's (elongated to 'Miaow's as the situation becomes ever 
more desperate! ) give the vocalist an opportunity for uninhibited fun, in as 
exact an imitation of mewing as possible. There is no need to be too 
concerned about preserving vocal purity (Example 2). The rocking opening 
music returns again between dramatic interludes, and the performers must 
remain watchful during constantly varying phrase-lengths. There are swift 
changes of mood and pace as excitement and terror build. A solemn verse 
in lower tessitura brings a steadier crotchet movement for the voice and a 
chance to show smooth legato singing. Tone can be suitably dark and 
sonorous. For the cats' most frantic bout of mewing (already too late), the 
thin 'cat' tone has to be held through a long-drawn-out D on 'Kind', which 
then crescendos directly into the loudest octave 'miau's. There should be no 
interruption for breath during the crescendo. The climactic fortissimo dies 
quite suddenly on a low E. The last verse, in 6/4 metre, in E minor, is a 
varied, expanded version of the opening music, chillingly detached, as the 
horrific scene is described in detail. At the switch to 4/4 the cats add a slow, 
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Ex. 2 Hobbs 
f 
Miau! Mio! Miau! Mio! lass' stehn! sonst brennst Du lich - ter loh! - 
0, 
6 
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mournful chorus, the wide-intervalled `miau's plaintively echoing. For the 
lower and more sustained notes here, the singer will have to compromise 
between piercing and normal tone, but it is very important to keep a clean 
edge on the sound, and avoid a heavy chest voice with full vibrato. Dynam- 
ics are very light. The final long `Wo' needs particular control. The poignant 
picture of the cats' copious weeping is aptly illustrated in the piano's closing 
solo, with a surprise twist at the cadence. 
There will he no trouble at all finding a slot for this in a concert programme, 
either with lighter fare, such as other nursery rhymes, or with examples of 
music from, or influenced by the Berliner cabaret movement. (Eisler, Weill, 
Schoenberg, also David Blake, whose fine instrumental cycle `From the 
Mattress Grave' is warmly recommended. ) The Christopher Fox work in 
this book is also an excellent match. Audiences will enjoy it hugely. An artist 
with interpretative flair should bring it off triumphantly, and the higher the 
level of technical accomplishment, the better the music will be served. The 
general effect is easily enough achieved, but detailed work will be amply 
rewarded. It would of course provide a startling and refreshing contrast to 
a more traditional art-song group, especially a French or Italian selection. 
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Appendix 4: Portfolio Contents 
L'Auteur se Retire (apres A. E. L. S ) 
Fifty in Two Thousand 
No One May Ever Have The Same Knowledge Again 
Sono Cantusque Congrua 
CD-S 
CD1: No One May Ever Have The Same Knowledge Again (I. C. A. 
version) Performers: Gemini, cond. Christopher Hobbs. 
Recorded at the Institute of Contemporary Arts, London, 1 
November, 1998 
L'Auteur se Retire (apres A. E. L. S. ) Performers: Maarten Altena 
Ensemble, cond. Maarten Altena. Recorded at the 
Contcertebouw, Amsterdam, 4 February 1999 
Sono Cantusque Congrua Performers: The Hilliard Ensemble. 
Recorded at Emmanuel United Reformed Church, Cambridge, 
7 August 1998 
CD2: Fifty in Two Thousand Performer: Christopher Hobbs. 
Recorded in Trinity Chapel, De Montfort University, Leicester, 
April 2001 
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Appendix 5: List of Thesis Examples 
1. Number Piece 1. 
2. No One May Ever Have The Same Knowledge Again : Structure 
3. No One May Ever Have The Same Knowledge Again : Grid 
4. Keith Richardson-Jones: Serial Works 1974 Column Series 288 
5. No One May Ever Have The Same Knowledge Again : Combined 
structural diagram 
6. No One May Ever Have The Same Knowledge Again : Scales 
7. No One May Ever Have The Same Knowledge Again : Mars 
8. Schubert: Sonata in Ab (Andante) 
9. L'Auteur se Retire - apres Schubert 
10. Scarlatti: Sonata, K 490 
11. L'Auteur se Retire - apres Scarlatti 
12. Satie: Veritables Preludes Flasques (pour un chien): Severe 
Reprimande 
13. L'Auteur se Retire - apres A. E. L. S.: Cells 
14. L'Auteur se Retire - apres A. E. LS.: Structure of Part 1 
15A'Auteur se Retire - apres A. E. L. S.: Structure of Coda 
16. Fifty in Two Thousand : Strand D, rhythmic structure 
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Sono Cantusque Congrua 
This piece was written for performance by the Hilliard Ensemble, 
who in 1994 ran a competition for composers as a means of 
generating new works. So many pieces were written that it took 
the Hilliard some years to programme them; Sono Cantusque 
congrua was given its first performance in Cambridge in August 
1998 as the opening work in a concert entitled Before and after 
Minimalism. 
The texts are as follows: 
1. Quis est musics? Veraciter canendi scientia et facüLs ad canendi 
perfectionem via. ("Odo": Dialogus de Musica (early 11th century) 
(What is music? The science of singing truly and the easy way to 
perfection in singing) 
2. Quonlam musics est de sono relato ad numeros auf e contra, 
necessarium est musicis utrumque numerum scilicet et sonum 
considere. (Johannes de Muris: Notitla antis musicae, c. 1319) 
(Because music concerns sounds related to numbers and the 
reverse, it is necessary for musicians to consider both) 
3. Musica est ars vel scientia de sono numerato harmonica sumpto 
ad cantandum faclilus deputata (Johannes de Grocheo: De Musica, 
c. 1300) 
(Music is the art or science of numbered sound, associated with 
musical works directed to easier singing) 
4. Musica est scientia recte modulandi, sono cantusque congrua. 
(Aurelian of Reome: Musica Disciplina, c. 843) 
(Music is the science of ordering things well, appropriate to sound 
and song) 
S. Musica quid est? Bene modulandi scientla. Bene modulari quid 
est? Melos suavisonum moderari sed haec quantum ad artem. 
(Scola Enchlriadls: late 9th century) 
(What is music? The knowledge of good musical order. What is the 
knowledge of good musical order? To control a sweet-sounding 
melody but with respect to art (skill)) 
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Fifty in Two Thousand 
This is a study score of a seventy-five minute work for a solo 
performer, playing piano, electric keyboard and percussion. The 
reason for it being a study score is that it is instrument-specific; it 
can only work if the percussion instruments are tuned to 
precisely the notes that were used to write the piece. However, it 
may be possible to duplicate them and the following details are 
therefore given. 
Piano: Grand piano, with the notes f#, g#, a#c'# and d'# each 
prepared with 2X1 1/2" wood screws inserted side by side 
between the strings. The resultant sound should be bell-like, with 
the fundamental pitch of the prepared f# becoming D (a tone 
above the cello's c-string) and the other notes moving in a similar 
fashion. 
Keyboard: A Yamaha DX100, set to tubular bells voice, with the 
pitch tuned down by one quarter-tone (the DX100 divides the 
semitone into 64 steps; the pitch was therefore detuned by 32). 
The tubular bells voice has the peculiarity that the fundamental 
sounding note is a minor third lower than the notated sound. 
This must obviously be borne in mind when reading through the 
score; at 36'00", for example, the written keyboard notes b' and 
f#' sound as a quarter-tone lower than g' and d'. 
Percussion: Three "bells" and three "gongs". The "bells" were a 
set of two hand-made instruments rather like cowbells, tuned to 
c' and c", and a conventional orchestral cowbell tuned to g'. The 
"gongs" were; an alarm bell, in diameter tuned to f'; an 
orchestral gong, in diameter, tuned to a; and a Tibetan prayer 
bowl, with a fundamental of Eb and a very long resonance time. 
These instruments are notated on the stave as follows: 
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